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Appendix A

PREPROCESSOR LISTING

This appendix contains a computer listing of the Minitrack cubic preprocessing pro-
gram, more specifically, listings of the two programs currently used in the preprocessing
function, MIN-B and OBS-B, plus listings of the subroutines that are called by one or both
of these main programs.

The reader should refer to section 4, of volume 1, on the preprocessor for an explana-
tion of the operational intricacies of thesc programs. This description progresses through
tie listings, step by step, as called out by the elliptical step identifiers added to the computer
printout.

An ¢xplanation of the subroutines is presented in section 5 of volume 1. A technical,
analytical discussion of the adequacy of the least-squares fitting technique applied by the
preprocessing program and the data-compression routine is given in section 6, volume 1.



MIN-B PROGRAM

LEVEL 16 { 1 JuLy 58} 0SF3IAC FORTRAN H

69, 165/08.10.15

4 —_ . -
COMPTILIR OPTIONS ~ NAMO=  MAIN,OPT=00.LINECNT=Ra, QQJDCE ALDWHOLIST +NFCKS L QADWMAPZNOEDET 4 LD 2 NDXREF

M £ G E R S AT F ST A M S B M P A S ]
ISN QO INTFRGER FHND.CSTA4CANT s ANFD,HIRO ,MIND, SECD. SATrDATE KA, KIFH
LSH—0naa LANTLGER LGRANE, [YEAR . TL TNK E
1SN 2005 RTAL NECR NEMDGPID ,
I SMN—D00E DEALER STATLIOD — — . -
1SN QonT REAL INDTFLL,INTF2,IDIFI,INIF4,IDIFS ~
L[S0 GO0 SEAL NSM NS M ERD i SEEQ DL E MSEL S NSED  BSE T NSEALNSES
ISN 0CO9 DIMENSINN FROIT{SC) FRO?2{S0Y.FROJISCILFAZL(50)
1SA_00LD OIMENSION -STATIO{ 12 e KEALID) (XEA{LI}mWi{ 12} . CLEWMEL 2}, ERC{L2)+CLE—

IWC(la!»FGVFO(12)-NS“(IPI.CLNS“(l’}-NSCi1?)-CLNS'(12].N§FEQ(I2!-N5F
e 200012 ), TET AR TANTIAR 2 CLLABI4C2 (48] 4 L3 (AR ), 04{88), 05 (48 L L6488 —

3,CTI4BY,.CAIAR)I,KSAIDISO ), KGTA{L2) SAFPOLLZ2)}.TIM(31)
LSk 3013 MR NSNS R eI WD 3 L) EWC R 3 e M MO LR 1 I g NS C G Bk M RE 3
XPDUILY 4 AMTD(TI1Y o STADC 3L}y FEWF(31),EMSFI3L) 4 [DAYDI 311 +ASTT
. Ny FATEL £ 2 e BT - R
TSN 0012 DIMENSION AGTAL3I)4AIMODALTZILADURL 7] s [ALNSELT) 2 IARATE{TIZTAACCL{T)S]
RV e MAWMER(A ) JAWCERIS D} [BLOBEL T+ FRRATEL T} 4 IRACCI ), [IDNMER{ 4 ) 4 IBNCER (4 —
Xy INURES) A ISFCES ) LCOSER) 2 MCOSIAI . TFHII4] o INNCT4A) s TANSFES
f b b AR WEE Ay T3}
ISN QO3 DIMENSTON DATALIOC)
15N 2014 LHGCECALEL AGTA numonn,Anuﬂ,tALD&E’LAEA1E,LAA££¢iAuu£H+LAh££2+lﬂLgﬂ_j
XE . TSATE, IBALE s IANMER » [ANCER, 10UR, [§5C,LCAS.MCNS5. [END+ INND .
1SH NOLE LOGICAL&] DATAOEZ AL, SPXy [AMP, JANGEE , [AEWES \ JF[Y
ISH Q016 DATA PFR (ASK4SPAGRDL yEQsF 1 aF 2+F 33F4+F 5+ FR.FT.TANMP,5LAPEZ OTH» SPRS ;

1ZARARLAAN I ESCANABAE, TANAOAQGD ZDTABA0N0  ZrSana0al TSl ANANAN ZCIADE
ANANLZCIA0A0A0, 7044040604 ZC5408040.,ZC647404N,ZCTANANADZ5042R1 40404

T _ITJ

1T

.4 !~~ ' IMT

30.ZADLZEDLZAOS _ .
I[SN 0017 130 READL G,76C,FNN=2,ERR=130) 10T+ 1GRADE CSWP‘
SN £ V.Y, YU - WA, 7Y 7. T-TTY.L 4 500 K-SW-C 00 ETT S 3 1 E———
ISN 0019 JL=7
1Sh OGS I=c
; c INPUT STATION CONSTANTS
ISh 0021 Do 35 =1 10}
ISN 0022 T7HE READ[ 5480,FND=PE.FRR= TaaasTATIu[J).mTMJ!.KFA(J!.KFMH.FHM(JJ-CL
— - o XEMMA L EWC LS ELERELSY  CWEEOL 1) o SUENOL D) A NSHLI]  CLNSH L) s NSt L CL
XNSCRJ) o NSFEREJI ) o NSFPUCS ) 2 DATE(S) Step 2)
LSh 0023 MR ITEA G eSO ST ATION ] ST AL 1) JKEAL 1) KESE 1) EWid o i it ) S [ F )

I'CLFﬂCIJ)-FUFFP(J).FUFPU(J)-MQMIJ]-CLNSM(J!|NSC(JJ‘CLNQC(JIvNSFEol
21} JNSEFPOLJI.DATELY)

15N 0024 50 FOR“AT(Aﬁnngz;lﬂ-Iﬂ-]K.FQ.J-FB-E'Fﬂ-E-FJ-3.K1F4.‘.F4»5.31-F4-SVF3
- Ka3aFAe el 2 i X e FleAsFh,IeSi,16]) :
ISN 0025 SAL FNRMATI{ X AG s X3 12 Xa [T 4 X 2T323NFE.F,Fa,3, :Q.1gF4. .!.Fd JaFa a3,
X AW, 6.3, FA. R, Fa . FA Au K aFALisl faladhy[E)
o INPUT STATINN CDEFF.
e ISN QD26 . N0 36 Mol ad
I1SM Q027 JU=JM+M
e 1SN Q028 7A6 BEANL Gl eCND=2  FAR=TAS I TANTLILILISTALIL OO0 gL Va0l a0 11 )03
X{JLY.CatJLY \
1Sk 0023 785 BEADL 5,581 FNn=2, FOR-7ARYCS] N b LAt} ol Zl )l L) "
I8N QO30T 581 FORMAY([BX.4(X.F12.8))
————— ISH Q031 36 _CONTINUE e
Isw QCcaz JU=gMen
15N 0033 Bl FIRMAT{AX 4 AleX 41255 X F12.8])1)
1SN 0038 35 CONTINUE
1Sk NCAS WO TEL L EANM(KETAL LT 1i1=1 11}

1SN 0035 SN FORMAT(X.E1iX.T2})




C INPUT SATELLITE TONSTANTS

PAGE Q02

P —0e3T

1SN o0 3R

----- ISN-B630——  —H3 FORMAT (1542 19X yF &y

T —=1v =

TAZ READL S8, ENR=3A,FRE=TAZIKSA[D (J].FRQI[J].FDQ?(J).FRd?(J),FqQA(J]

B8R PSRy -

[SN 0C42 WRITE( ﬁqG%BIKSAID(J).FQOI(J);F”G?(Jl174ﬁ1(JI.ana[Jl <5f=P4
- RSN 008 EE R EOIMATLR SIS EOK s F 2 Sy Xa F B 3,y X yFita Sy Ky F e dvd - —_—
ISy 0naz IF{KSATID(J1)17,38,37
NGRS 27 ANTENUE
ISN 0048 IR KSATCT=d-1

ISM Q0as

e — UGN BERE—— —£0) FORMAT (GEA1)

n——-—«———Age———AAREAB—nATA7~fCHFCK—FHQ"AMPFHS+NE~¢4**t&#*****#*#**#**t#####a?!!??!!fﬁ:f_j

39 RPUEADL 946701 4END=),ERA=3IGI{DATAL{I)I=14£5)

1SN Q047 IF{DATATL}WHE.TAMR GO TN 32
PP, S L (AP A L P vE Ry BRI TO—B3
15M 0851 [F{NATAIB).FD.SPXIGE TO 82
e GH B853 — IF{-BATA4 43—BINLF2. 0360 T3 85—~ E ——————— e s — ——— —
1SN 0055 SAT= ({hhfﬂ(B)-ﬂ[N)*l”DﬂD-)*((DATAfﬁi—nlN}*erD.l+((DATA(5) BINI%50
_— MR IR DATA{ IR INIE1L )+ ( DATALE YT e e e e — —_
ISN 0056 6N TO R4
PPN Vﬁ AT B AT ArbE e N0 -Gy Bk T4 3 p—P-E e 44 DA A
.li((nATA(E)—RINJ#lﬂ.)+(DATA{F) -BTN)
LRt -7 Y- F-L-F W 47140~n+ —- - —_— e —— o —

R [SH D059 A3 SAT={(DATA( D2}~ BIN]*ICOOO.I+((E‘ATA("]-E‘IN]*]N‘)Q-H-thAYAtq)- GINI®IO

—_ ——— e RO Y AR AT AL B =R LA R L O LA L DATAL G =B LN —_— — —_
1SN O0FD 34 D A02 M=1,81
PO LA EAT vk EALOf i lon Ta 663
ISN 0063 602 CONTINUF )

——[Sh--205as ——— WRITE(._&.+635). - - — ——
ISN D055 635 FORMAY(19H SAID NAY [N TAQLE )

TSN GREE——  WALTElE, LA3IEAMB, SAT .

ISN Q06T 183 FORYMATI(X,AY,I5)
15N 3063 SA—T94 04
ISN 0069 A03 IF(IFIX,LR.21G0 T8O 131
ISH_8671 Lypen IRV _
IS 0072 TLINK=0O

[E4DATALTO) "Q S5PX)IGOD TO T4z

ISN 0074
AN ] FFHof N S 60— 7 63—
1SN 0078 [L[NK=DATA{ [G)-RIN

LS -007% 241 AN INUE R _
15N 0080 TES WRITE( 6.765)

so—ES N DB &R RRMAT2OH DATE NDT

AL EME-—1— )

1SN 0042 WRITEL 64183)I1aMP,SAT
LSa 005 G TO Db
ISN arRs T&E2 IYR={(DATACTG)I~BIN)}¥104 )+ (DATAL [G412-3IN)
— SN 00BS FYRAR= (A DATALIO)=A1N) $100D00 4 14 (BATAL 1O+ =W INIH L0002 b+ (LDATALT.G— —
C+2)-0INIF1000, )} +{{DATAL [O+3)- B[Nl*lﬂGoif((DATA{Tth)—BlN3¢10.)+(DA
_ . XTI AL b ) RIBY S —- J—
LSN cnas IFCILINKL.NEL1)60 TO 740
ISh-O008 EnCo=-oO00] Lhd)
1SN DOBY GD TR 744
I SM-B800 . FAL LELTLINK  NELRIGH TO—24] —_ —
ILSN 7092 FREG=FRAZIMY
e ISN 8093 SH—T0.. ZA 84— o Lo, -
1SN cooa Fal IFTILIM<.ME.3)IGO TO 783 continued

TShi

ERonorandfMy

LLO6




PAGE 002

eontinued .
ISN aca? GF Tn 7aa :
PRI DT P TN CP I S g
1SN 0100 FREN=FQQs(M)
ISNBIOI— GO TO_ A4 _
ISN 0102 131 FREQ=FRAL{V}
b O EoI VN ] IvVe—IOT ) ) )
ISN 8104 IYEAR=T¥R®1GARD ] )
T oR: 10 14 [ hix—1 f S@
ISN 0L1N6& IF(NATA{2}=BIN,FA.R}GD TO 302 \\hj—’/

— ISMN-AeB— o SATTaAELOOE00,—

[SN C10%

SATT=SATT+{[OATA{PI-FEINI*LII00CC I+ LIPATAL 31—BINIEIC00C. 1+{(0ATALS)

K= LN OGO I+ L{DATALS I -RINI&I00 0 14 DATA(Ad=r )

[SMN G110

G Ta 768
302 SATT=(¢DATAL2 janin)el ACSLS el IOATAL I I Il el ORAN0 Il fOATALA o]

[SM 0111

KNI =100 140 IDATALSI=-2INIRLI NG V4 (DATACEY-ATY)

TSH-DL112— . ). T TAA. . - - — -
ISN 3113 TaS WRITE( A, Tan)
ISM 0114 7A5 EQRAATL2AN . FREDLLINK. HOT IM_TABLE ) -
ISN €115 WRITE{ S41R3VTAMP, SAY
ISN Q11 GO 1O S04
[ SEVEN DIGIT SATFLLITE FOR DODS dkkkkbhd e kbbb areh et adhhbkdbhdkddekebpordiek
1SN 0147 Fans 12 (FRFQ 1.1 36,0300 .TO 745 S
15N 0119 IF{FRFQ.GT.138,061GO TO 745
SN SATTZ(DATA{D)-BIN)IXION00O0 . I A(IDATALIN-OIN)EIORCA) L I+ {DATALAJ=—O]
KNI #10000. )+ U DATA(SI-SINIFICO0 LI+ [{NATA(AHI-BINI*ICOJ I+ ((DATALTI-RT
INIEL0 3l DNATALS b3 T0E])
[ REAND CAL.LINE WITH FORMAT CHECK fFtxixrshbbaratktsodnerrkencrsd
I1Swn 0122 ZHd DEAD[ 2,601 EN0s § CURSINYINATALLL, [ =] AS)
15N 0123 TEE{NATALL) JEQ.TAMPIGO TO A5
—_— C CHECK PERLORS - IN CAL o« LINE -
ESH 0125 TFIDATA{S)I.NELPEZYGO TO 767
1SN D127 IF{DATAL{Ll3) NE.REZICO T0.72587
[SN D129S IF(NATA{1R) .NE.PEZ}GD TO 767
— 1SN D134 IE{DATALZE} JNELPEZIGN TN FATZ e
ISN G133 IF{DATA{31) NEPEZ)YGO T1 757
. 15N 0435 IF{DATA(3Q}  NE.PEZIGA TN . ZA7
IS8 0137 IF{DATA{&4S).NE.PEZ)GO TO 767
I1SHN . 513Q IELDATALSI] JNELREZ2IGO TD. 787
TSN 0141 IF{DATAL{ST) NEWPEZ)GO TOQ THA7T
— 1SMAIA3 . IE{DATAlASI JHNELREZIGO TO-YEY ... T — —
:ZN 01as DO 403 K=1.9 STEPG
AL TN IrloaTA{k )i, Gt )0 TN _7E7
—
ISN D14R [FIDATA{KI-BINT.03}G0 TO 7RT I—’
IS Q1S DATA(K)=DATAL{K)-—FA]N
ISN 0151 605 CONTINUE
1SN 0157 D0 ANR K=H, 13
I5M 0153 IF(DATA(RK)I~BIN.GT.2)IGO TO 757
—_— ISN QgI8E . IF{DATA{K)=BINWLT.0I}IGO TD_7567
ISN Q15T DATA(KI=DATAL{KI-AIN
ISH-A154 AQE COHNT [NUE
15N 0159 NG 507 K=184.17
—_—TaN Bs0  00  JF[(DATAIKI-PBINJGT.OIGD IO AT — e
ISN D162 IF{DATAIK}=ATIN.LT.O¥GO TG 767
ISN.-Ql164 DATALKI=DATA(K)-AIN
ISN 0165 &07 CANT INUE

1en D165

NO 508 Ka19,295

sonH

nued




ISN 0167

IF(DATA(KI-BIN.GT.3)G0O ¥O To7

PAGE 004

confinuved
- A T A — B T B T F 6 -
ISN 0171 DATA{KI=DATA{KI-BIN
—  _1SM 017R .- —  &pB CoMFlMUE— . -
1SN 0173 DO 609 K=27430
. SN 0Y74 . IR DATALKI=RINET.F B ¥GFHT - 4‘__

ISN 0176 [FIDATA{K)-DINL. Ta0}IGO YO TET
FEN—DETFE AE ALY = DA T ALK B LA
1SN 0179 609 CONTINUE

—— I ONB1Re———— —OU A KR3Ra3H —_ ——
1SN 0181 IF(NATALK)-ATN.GT.IIGD TO 767

—— ESMNAEd —— ——FBA TR - B TN L F e M GO T AT ——— — —_

ISN D185 NATACKI=DATA{KI-BIN
FSH—o06 S+ AN
1SN Q1B7 g 611 K=40,44

e AN HR————— ——1F (DATA(K )BT M GT ) 5B FE-FEF-- - — — ——— e e _—
ISN 0190 1F{DATA{K}-BINAT.NIGO TO 76T

— — N9 e PATO R ATAL K bR N — — —_— = —
1SN 2193 611 CONTENUE
5N & 1A Hem by 5P
1SN 0195 IF{DATAIKI-BIN.GT,51G0 TD 767

%N 0197  — ——  IFAGATALKI SN T CVGD-TO P — e — o | — e ——m
1SN 0199 DATA{K)=DATALK)-AIN
-SN—OR00 . A}'J r(:n.l‘r L ZNTE e - _— .. _—
15N 0201 DO E13 K=54,56 r‘ ;)
rEN_GAGa B AT A D e T 03 60— TO—F6 7 Step
1SN D27 IFLOATAIKI-CINLLTDIGD ¥O TAT
1SN—O204 S DA ALK I=DATANKI =BI— . —— P— .
1SN D207 613 CORTINUE

— T SN—BR3Y BA—H1AK=58 164~ J— — .
1SN 0209 IF{DATA{K}-RINSGT.2}60 Ta 767
SN2 L DA ALK —E e B B T 76T
ISN 0213 DATA(KI=DATAIK}-BTN

ISN—8a—— 614 CBNT INUE

2RIHFDATALIRI+DATAL{8T)

ISM 0215 X=DATA{ I +DATA( +#DATALBL}
PRy VA L S— A - S IR — TR — - ——— —_ - - —_— _ —
15N 02158 CSTA=S[DATA[SS I N, J+[NATA{SEY)
RO PO A1 Loieild
ISN D222 TFIKSTA(L)ZEQ.CSTAYGD TD AL7
. ISN-BR23 S16—CONTINUE N —
ISN 0223 WRITEL 64518)

_ISN-BRAa  Ala FORMATLZTH WRENG - STFAF HH-IA-CAL « L ENE—)-

ISN 022% G TO 604

. LSN—OAZs P D=DATALILELA+NATALA)
I[SH 0227 CEWNM=NA100.

L psNe-0R2R . DeRATALLIG IR OEDATALL T —— - — R e
I[SH N?79 CEWC=D3/100. .

— 1sN0R3n N=DATALS}ALO04DATALT bRICHRATALS) . —_ .- - [E— ————e- —_ —_

ISN 0231 CEMF1=D/100C0
'gskl Falls I -1 ‘\—nA_T_Av_.! n;nl*‘nr»a.nn'rnl"Jnuln.-.nA'rA_Lal;
1SN €233 CUWF25D/1000. '

- — SN2 34  BEDATALIAIELO0MOATAL LI} K] OXDATALIA) . —— _— - —
ISN 023§ CEMFI=N/ 1000

e $EN-0236 — -—— —D=NATALARISIOO0ADATALATHE1DHIATALAR) S JE— —
ISN 0237 CRWFa=R/ 1000,
rohl- O 238 D-DATALSSX1J0rRATIALSON K] O+LDATALGED ) ) 1




PAGE 00S

——I5NORG60- . —  PoDATAL2Q}10MNAYALI0 )

— - continued
ISN 0239 CEWFS=D/1060,
Y e E A6 b b D B AL b b b D A 28
oG- b Fak 164 iD 0 1 -2+
1SN 0241 CNSFL=D/1600.
FSN—0242 D=DATAL23 }E1O04+DATALR A} &L OLDATAL2S5])
1SN g2a3 CNSF2=D/1000.
FSM- 0244 PD=DATAL{ 36354 004DATAL AT L O+DATALIBY o
ISN 0245 CNSF3=D/1000,
L ha LG5 =N AT AL SO IR IO+ AT AL S 13 61 O0L0ATALATY
ISN 0247 CNSFa=D/1000,
S —IGMREAR—— D=PATA(SIIEIGORDATALGIIRIOLDATALSAY
1SN 0249 CNSFE=D/1000,

CNSM=D/S100 .

1SN 0251
158 252 P:nnTl!h!’w;ﬂAnATA(AA\
1SN 0253 CNSC=DA100.

——ISN-03B8 . COTASBATA[SE}RIA4DATA(SE) -
[SN 0255 WRITELL! 501 TAMP . SATCSTALSTATIRIL), ILINK, IYEAR

— SN 0354 RO FORMATIX, Al 3 iS5, Xe 2 s XAl s X sl s Xl L) -

ISN 0257 CANT=NATA{SA)
LSM- 0258 EMD=GATALGES
ISN 09259 43 CEWM=EWMIL)+CE¥WM
— I SM—0250 CEMC=FEWC{L L+CEMNC
[5N 0251 CNSM=NSM{L)+CNSH
ISM D262 (o VLNl A Lt ull NN W Sl X1 ~¥ud . .
ISN 0253 KM=%5,
Loa o264 RaTeon Step 6
g b
ISN 02565 TDIF1=CEWFP-CEWF 1

— .—ISN Q2AK 00 (NIFIz{EWEI-CEWF2

[SN 0267 IDIF3=CEWFO—CENF3
1SN .O258 — tnirFa-cEuWEs-CEWEs PO
ISN 0262 CEWFL=CEWFI+{{{9.4{IDIF3-IDIF2 ) )I—{Z.*[INIF4—-I0TFE))I/35.)
1SN 0275 1ELCANT .2 Y162, LB, 161
< NATROW BAND TRACKING FILTER SEkfdfadkdddtrrndrddsdepnnddrehebrdkt
1 N 0271 150 IDlsE=,19 - . - . —_ e
ISN 0272 AST(1)}=SPA
—_—  ISN 3273 GALTA 184 -
ISN 0274 161 IDITF=.Q
JSh D27S ASEL 1) =ASK
ISN Q279 GO TO 164
SN 162 JF(CANT..CQ.1e}E0 TO 164 = —
[SN n279 Ee3 IDIF=.120
— & 2CAS TRACKING FLILTED Sdaskmmsbn nobdohios kit nk kil d e ko kans
ISH 028G ASTE1I=PFR
ISN (2891 166 IDIFISCMSER=CRSF]
TSN 02”2 [NIF2=CNSF3-CRESF?
——— SN f2R1 IDIFI-CNSE4~CNSEX }
ISN p224 IOIF4=CNSF5—-CNSF 4
— = TSN APAS LCMSFI=CNSEA+L [ (O, e (INIFI—IDTEA) I-(A. #{IN[FA=IDIF1} )1 25,} —
< CABLE LENGTH INEQUALITIES
JTan Npak CEWMSi(Ct FWMit 1/ RafR )&t S—FBEON)4CFWM
1SN 2237 CRWC=((CLEWCIL )/« BAG)*( 136, 5-FREQ) ) +CEWD
— 15h Oz3a CENSMSLCLNEMIT )1 /. 83403 1 XA, S=FRFOII +CNSM N
TSN 0239 CHST=(ICLNSCILY/ o B36 5L 136,5—FREQ}) +CNSC
PR I8N D230 WRITEL1]l.635) -
ISN 0291 &34

FRRAAT(SSH CALI3RATED PHASE READINGS,S5 POIINT FITYED FINF READINGS)

continued




. . L L ,, o - continued PAGE Do&
1SN 0292 WRITE(114639)
LA o AR e T H—— S W Ew HEE Wi
X CNSF )
e N0 — W FE L 115 3 CEM M SR W O N SM SRS :
1SN 0295 150 FORMATIA(XWF10461] Step
—— — ESH—FEDG e ——— TR e 8 - — e
ISN 0297 540 FARMAT(74H HRMNSC EWF [NE EWMEDM FWCaRs NSF INE
T N
< READ DATA WITH FORMAT CHECKFREAKERERAEA KN Fbkkakkebhaf s sdnnes ]
— —E5ND 24 BA— 4t 5 — —— —_— - —- - — Y — _ =
ISN 0239 K=JK
—-- ——I-5H—5300 H S Gred 2 e b B—TR—328 . ———  —— _— — — — | — S e e s —
1SN D302 521 READ( S.FC14END=L ER=AZLMDATATIII F=14565)
N ASes AT AR SRR Ga— TR
ISN 0305 an Ta 124
- —— ISH-3306—— —18Z IFEPATALSE . EQeSPRIGD—F- 123 -
1SH 2308 60 TN 124
RPN £ Y- ¥ TS 12 R DATALGN JnEQe SAXGO TO—-120 0 — . o . —_—
TSN 0311 [FIMATAL{]1}.EQ.IAMPIGDG TC 3%
1SMN-5343 4 ST Ay HE P RA 59— FE—6
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Appendix B

MINITRACK HARDWARE

THEORY OF OPERATION

The Minitrack radio interferometer performs angular position measurements by phase
comparisons between multiple pairs of antennas of known separation distance. Antenna
patrs are aligned along east-west and north-south baselines.

The accuracy of angle measurement increases with the length of the baseline between
the antennas; two pairs of antennas have baselines many wavelengths long to obtain good
angular resolution. These are called fine antennas. Ambiguity results because the phase
meters repeat their reading cycle every wavelength of path difference. This is resolved by
employing several progressively shorter baselines to produce fewer integral numbers of
wavelength changes while the satellite is within the antenna pattern. These are termed *“me-
dium’” and “coarse antennas.” Each antenna pair feeds a channel in the receiver, yielding six
separate phase measurements. Ambiguity antenna information identifies the integral num-
ber of path differences on the fine antenna (fig. B-1); data from the fine antenna define the
direction cosines of a satellite and are the basis for the orbital calculations.

ANTENNAS

The antennas are a slot type with ground screens. They are pedestal mounted, parallel
to the ground plane, precisely positioned geographically, and accurately leveled (fig. B-2).
The antenna beam is fan shaped, the plane of the fan being perpendicular to the long dimen-
sion. The fine antenna array produces a fan beam 76° (north-south) and 11° (east-west) at
the 3-dB points. This alignment will accommodate low- and medium-inclination equatorial
orbits. The stations have a second set of fing antennas producing a fan beam with the wide
dimension of the fan in the east-west direction. This configuration is adapted to high-
inclination orbits. The equatorial or polar tracking modes are selected by switching to the
desired set of antennas. The ambiguity antennas have a beamwidth of 78° (east-west) and
108° (north-south) at the 3-dB points. Antennas feed the receivers through coaxial trans-
mission lines.



TR L

Figure B-1.—MHz ambiguity-resolution antenna.

RECEIVER

The Minitrack receiver is a seven-channel, triple-conversion superheterodyne instrument
tunable over 136 to 138 MHz in 1-kHz steps (fig. B-3). Six channels carry satellite informa-
tion; one channel is reserved for system calibration. A low-noise (3 dB or less) preamplifier-
converter is connected to each antenna. Each preamplifier-converter has two outputs ena-
bling certain ambiguity antennas to be used in more than one combination.

A radiofrequency calibrating source is used to check sensitivity, noise, and phase-shift
characteristics of the receiver. An attenuator provides calibrated signal levels covering the
dynamic range of the system.

Separate AGC generators furnish control voltage proportional to input signal levels.
One unit controls the fine channels and another unit controls the ambiguity channels. Dif-
ferent AGC response speeds may be selected, and manual gain control is included for re-
ceiver alignment.
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Figure B-2.—136-MHz Minitrack antenna field.

MEASUREMENT AND DATA SYSTEM

Phase meters provide phase comparisons to the accuracy needed and furnish a perma-
nent record of this phase-angle per time information. The phase meter inputs are the 100-
Hz detected signals plus noise and the 100-Hz reference signal developed by the local oscil-
lator. The phase relationship between the output signals and the reference signal is the
difference between their respective antenna pairs. These are processed by narrowband
filters, amplified, and applied to analog phase meters and a reference pulse generator.

The signals are reshaped into triggering pulses that control gates whose widths are pro-
portional to the relative phase between the signal and reference. The outputs of the phase
meters are dc voltages proportional to gate widths and thus to phase differences. Analog
outputs are available for all channels, fine and ambiguity, and are also displayed on panel
meters,
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Analog data and AGC voltages from the fine and ambiguity channels of the receiver are
recorded on a Sanborn recorder. Precise resolution of the fine data is furnished by a digital
phase meter, which gates a 100,000-pps pulse train to a three-decade decimal counter during
the time between a reference pulse and a signal pulse. East-west and north-south fine data
are read digitally five times per second. Data-readout time is synchronized with clock time
to an accuracy of 100 us. A 100-Hz precision signal, continuously variable in phase, is used
for calibration.

The time standard drives a digital clock that gives time in days of the year, hours, min-
utes, and seconds for the digital recording unit. AGC levels from the receiver are presented,
ambiguity information from both medium and coarse channels is sampled once per second,
and the fine channels are sampled five times per second. All data are punched on a five-level
perforated Teletype tape.

MINITRACK OPTICAL TRACKING SYSTEM (MOTS)

The equatorially mounted astrographic camera used for periodic aircraft calibration of
the interferometer system has been adapted for optical tracking of brighter satellites up to
the fifth magnitude. The camera has an ultralinear f 5.0, 40-in. focal length lens and uses
8- by 10-in. spectroscopic plates affording an ultimate star-resolution accuracy of better than
1 arcsec over an 11° by 14° field of view. The camera tracks the star field, thus permitting
stars as faint as 11th magnitude to be photographed.

The station serial time code is used to actuate a solenoid that moves a plunger to dis-
place the film plate within its holder. The satellite photographs as a trail of light against a
star background interrupted by breaks corresponding to time-code pulses. The photo-
graphic plates are compared to star charts, and preliminary reductions are made at the
tracking stations. Whenever possible, photographs are taken while the satellite is in the
main antenna beam of the Minitrack interferometer system, and the corresponding radio
records are mailed to GSFC along with the photographic plates.

SPECIAL PROBLEMS

It is beyond the scope of this report to describe in detail each electronic chassis of the
system. Much of that information is available from other sources.! Any functional descrip-
tions, transfer functions, or nonlinear analysis beyond that already in print would require
extensive laboratory and bench testing—tasks much removed from the intent of this effort.

Nonetheless, certain observations came to our attentics in the process of our analyses
and on-site inquiry that are worth mentioning here,

1Bendix Corp.: Instruction Manual for 136 Mc Minitrack Interferometer System. Vols, | and II, Bendix Radio
Division, 1965.
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Transmission Lines

Each tracking station employs semiflexible, 5082 coaxial transmission lines between the
antennas deployed on the field of the facility and the preamplifier converters in the elec-
tronic racks inside the building. These transmission lines are commercial grade, 7/8-in.,
Neoprene rubber covered RG-254/U, with air (gas) diclectric. Our investigation indicates
that the lines used in the installation of the Minitrack stations around the world were pro-
cured from different manufacturers. Fortunately, all 7/8-in. coaxial cable at any site is
from the same manufacturer.

The difficulty, however, lies in the fact that the velocity factors of the coaxial cable
from different manufacturers range from 0.83 to 0.96, At first glance this would appear
not to be a problem. One could argue that the most important criterion is that the velocity
factor for the cable at any one site be constant under a wide range of environmental condi-
tions and that the line exhibit a good characteristic of phase stability. Because the transmis-
sion lines are of equal length, the absolute value of the velocity factor is not important, pro-
vided, of course, that both lines for the interferometer pair come from the same manufac-
turer’s process batch and have the same propagation delay time.

Unfortunately, such arguments are flawed. The reader will remember that all fine-
antenna transmission-line pairs were cut to the same length; this, therefore, poses no prob-
lem. At many sites, however, the pairs of transmission lines between respective sets of
ambiguity antennas are significantly different in length. The effect of this differential is
supposedly corrected in the preprocessing program MIN B. (See pp. 42 and 50 in vol. 1
and p. 2 in vol. 2.) The reader will observe that a constant said to include the coaxial-cable
velocity factor is part of the equations of the inequality calcuiation. This constant is written
as “.846.” If the velocity factors of all transmission lines at all stations were the same,
namely 0.846, there would be no problem. Unfortunately this is not the case. Thus, the
cables (or the preprocessor) introduce error in the tracking equations.

At this point, we cannot say just what magnitude of error is being introduced by this
effect. Such a determination would require considerable field and laboratory effort. Cor-
rection of this differential velocity factor effect would require field measurement and modi-
fication to the preprocessing program. It will be noted that the ultimate angular tracking
resolution of a Minitrack interferometer facility is primarily dependent on the fine-antenna
system, specifically, the spacing of the fine interferometer antenna pairs. The theoretical
angular resolution of the ambiguity antenna pairs is much less than that of the fine-antenna
system. This, of course, is to be expected from the nature of interferometry. The ambigu-
ity system has the sole function of pointing out which fine-antenna phase segment the
spacecraft is operating through. A little leeway in the ambiguity system is not important
insofar as the system continues to indicate the correct fine-antenna phase segment; that is,
the correct zero-phase cone angle. We suspect, however, that this is not the case at those
stations having unequal ambiguity transmission lines whose velocity factors vary from the
standard 0.846. The error introduced would be a step function; that is, when the differen-
tial velocity factor effect is operating, it causes an error which is 2 multiple of 1000 fine
counts. This, we believe, is a serious problem.
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Another set of problems related to the transmission lines include drying and pressur-
izing the lines. We found, for instance, that an unadvisable purging procedure is being used
at some of the tracking sites. It has been maintained that as long as dry-nitrogen pressure is
kept on the lines and the lines will hold their pressures, the lines are dry.

Dewpoint measurements made in the field showed that in each test case nitrogen
highly saturated with moisture was purged from the lines while dry nitrogen was being in-
troduced at the other (building) end. Further, it was found that in some cases the purge
plug at the antenna ends of certain transmission lines were sealed with black tape and sili-
cone rubber compound. Other transmission lines were found to be stopped up with gas-
barrier-type bullet insuiators instead of having the perforated type. This latter condition
prevented the dry gas from passing into the power-splitting networks and baluns.2

Antenna Switches

At certain tracking sites, the solid-state coaxial switches were inadequately grounded.?
These solid-state switches consist of passive, lumped-constant components and back-biased
diodes. They are well designed and exhibit characteristics of high phase stability. ‘They re-
place the old Ledex-type hard-contact coaxial switches used in Minitrack earlier. In some
of the tracking sites, the new switches were merely set in place over the holes in the old
Ledex switch cabinet with no attempt to securely ground the case of the switch to the
cabinet.

Such a condition may be introducing severe errors in the accuracy of the phase-
measurement process, how much cannot be ascertained without field and laboratory stud-
ies. We found that it was virtually impossible to attain repeatability of the antenna voltage
standing wave ratio measurements when taken through the inadequately grounded solid-
state coaxial switches,

Phase Centers

Investigation of the hardware-development work done on the Minitrack antennas re-
vealed that little, if any, effort was directed to identifying the region of the antenna phase
centers. There is reason to believe that the significant displacement of the phase centers
from the geometric centers of the fine antenna arrays is introducing error into the Minitrack
system.3

INVENTORY

The following pages are reproductions of a typical Minitrack station equipment inven-
tory. Slight variations from facility to facility will occur, but, by and large the hardware

2D, Watters: “St. Johns Minitrack Facility Inspection.” Memorandum, Contract file for NAS5-10694, GSFC, Sept.
3, 1969.

3Control Systems Research, Inc., has a paper entitled “Minitrack Beam Switching” that attempts to identify the
phase-center displacement problem and recommends a means for correction. This paper is avaitable to serious investiga-
tors upon request,
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complements are the same. The forms that follow were prepared to assist in the process of
generating an accurate Minitrack inventory. They are designed to enlist the services of field
technicians in the gathering of data.
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Tracking Station Name: Sheet No, 1

Py 1 B MINITRACK EQUIPMENT INVENTORY 126 mhz)
Inventory Completed By: % ;
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=
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D4ic E
5318 MFG .
ITEM "EQUIPMENT NAME A|O|A STANDARD MANUFACTURER | o v\ ” oo SERIAL COMMENTS
Ne. (If non-existent, write none) (Check and correct if non-standard) MODEL NO NMUMBER
= A i — —
ANTENMNA SYSTEM
11 Antenna - Fine B TACO
1.2 | Antenna - Amblguity 5 TACO

1.3 | Calibrationt Antenna = Dipole (2

Coaxial Cable ~ (|7/B" pressur-
1.4 ized fransmission lines
inkeé manufacturer, jfock no.

—

no, {Important

1.5 Trcmsmissiog"rls.i‘agi Pressure }

Enter type {nitrogen fank,
dry air pump, etg.)
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Tracking Statlon Name:

Sheet MNa,

B MINITRACK EQUIPMENT INVENTORY 026 muz)
Inventory Completed By: 5 ;
(Signature (%‘ £12
(ate)  |BIELS
TlC 9 —
‘ El2|8 Tien
ITEM EQUIPMENT NAME H O A STANDARD MANUFACTURER STOCK OR SERIAL COMMENTS
Ne. {If non-existent, write none} {Check and correct if non-standard) MODEL NO MNUMBER
1.6 Pressure Gages
) (Eter qfy., type, manutacturer
stock or model no,

1.7 | Antenna Select Switch 1 American Electronic, Inc. SNRB-8718

1.8 | Power Supply - VAC VDC 1 Trygon Electronics HR-40

1.¢ Transmissien Line Term Box 1 Custon Built

1,10} Calibrator Power Divider h Custom Bullt

RECEIVER RACK

2,1 |' Preamp Converter n Bendix

2,2 | Tronslation Oseillator 1 Bendix

2.3 | High First Local Oscillator 1 Bendix

2.4 Low First Local Oscillator i fendix

2.5 | Second Local Oscillater 1 Bandix

2.8 | Third Local Oscillator 1 Bendix

2.7 | IF Amplifier 7 Bendix

2.8 AGC Generator 3 Bendix
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Tracking Station Mame:

MINITRACK EQUIPMENT INVENTORY (136 mhz)

Sheet Mo,

Power Supply

VAC VDC

222
Inventory Completed By: ‘5 =‘g ;
{Signature } 3 | £ | & )
(Date) -'% ::—:: g
[irem EQUIPMENT NAME R STANDARD MANUFACTURER sr’\gcax' or | sERAL COMMENTS
MNo. (If non-axistent, write none) {Check and correct if non~standard) MODEL NO. NUMBER
2.9 | Control Loop 1 “Bendix
2.10] Coalibraror 1 Bendix
POWER SUPPLY - RACK A
3.1 ;C Control Panel 1 Custom Built
3.2 | Power Supply ] Power Desians 305M
VAC vDC
3.3 Power Supply 4 Power Designs 204 M-2
VAC vDC
POWER SUPPLY -~ RACK B
3.4 | AC Voltage Regulator ! Sorensen 2000-5
3.5 | Power Supply 3 Power Dasigns 204M-=9
VAC VDC
3.6 1 Power Designs 204M
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Sheet No, 4
rocking Satien Name: e MINITRACK EQUIPMENT INVENTORY qze mia)

Inventory Completed By: £ E =

(Stgnature ) Gg E §-.
{Date) :E :':—; g

{ITEM EQUIPMENT NAME m‘g- § & STANDARD MANUFACTURER ST%FCEEOR SERIAL COMMENTS

Mo, {IF non-existent, write none) - {Check and correct if non-standard) MODEL NO. NUMBER

PHASE MEASUREMENT RACK

4,1 Filter 2 Bendix BP-1545

4.2 | Buffer 2 Bendix BP-1514

4.3 | Reference Pulse Generator 1 Bendix BP-1514

4.4 | Anclog Phase Mater 6 Bendix B8P-1512

4.5 Digital Phase Meter 1 Bendix

4.6 | Dota Readout Swith & Eiﬁ:nnei

4.7 | Bandwidth Selector 1 Custom Built

4.8 MNarrow Band Track Filter 1 Electrac, Inc, 219

JIME STAMDARD RACK
TIME STANDARD RACK MOD

5.1 Ultra Stable Osciliator 1 Hermes Electronics 161CS

5.2 | Frequency Divider 1

5.3 | Frequency Divider Mod. ]
15.4 Plug=in Multiplier 1

5.5 | GOHz Generator Amplifier 1

5.6 1| Signal Distribution System i
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Tracking Station Mame:

Sheet No. 5

232 MINITRACK EQUIPMENT INVENTORY (236 mHz)
Inventory Completed By: N
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5.7 | Digital Clock ]
5.8 | Binary Time Code Generator |1
5.9 ] WWV Receiver i
5,10} Time Comparison Equipment |1
5.11] Power Supply 1 Tektronix 160A
VAC VDC
5.12] Waveform Generator 1 Tekironix (Med.) 162
5.13| Indicator 1 Tektronix (Med.) 3460
5.14] 60 Hz Power Amplifier i
5.15] Converter Regulator 1
5.16] 12v Battery Charger 1
5.17] Power Supply 1 Power Designs 323M
VAC  VDC
5.18| Power Supply 1 Power Designs 305M
VAC  ¥DC
5.191 Power Supply 1 Harrison Labs 400D

VAC  VDC
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No. " {If non-existent, write none) {Check and correct if non-standord) NUMBER
MODEL NO,
S
4.1 ) Timing System Subassembly 1 Astrodata 6600
6.2 | Distribution Amplifier 1 Monotronics 203-1
4.3 | Haottery Pack - 24V 1 Astrodata 6600-1800
6.4 Power Supply Battery Charger |1 Astrodata 8100
4.5 | Power Supply Regulator | Astrodata
CONTROL CONSOLE
7.1 Phase Shifter & Data Time I Custom Built
7.2 | Power Supply 3 Power Designs 305-M
VAC vDC
7.3 | Power Supply 2 Power Designs 323M
VAC vDC
7.4 | Power Supply 2 Tektronix 160A
VAC vDC
7.5 | Waveform Generator I Tektronix (Med.)} 162
b Indicetor (CR tube type) 8 Tektronix (Mod.) 360
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Sheet No, 7
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Inventory Completed By: H AN
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MODEL NO._
8.1 Avutematic E,E,gri;?nl Recarding |4 Consolidated Systems, Inc.
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Appendix C

SYSTEM CALIBRATION

Each Minitrack station is calibrated once or twice a year to obtain constants and coef-
ficients that are used in compensating the system equipment. Such compensation is done,
in part, at the respective worldwide tracking facilities. The remainder of the compensatory
adjustments are achieved through the Minitrack preprocessing computer program.

The techniques employed in the calibration of the Minitrack system use an astro-
graphic camera at each tracking site. This camera is mounted precisely at the intersection of
the fine baselines. An aircraft with a high-intensity flashing light is employed in the proce-
dure. The aircraft is equipped with a radiofrequency beacon transmitter operating in the
Minitrack frequency spectrum. At night, while the high-flying aircraft is being tracked by
the Minitrack station, the astrographic camera is made to photograph the flashing light
against a fixed known star field background.

The constants and coefficients of calibration are derived by comparing the known posi-
tion of the aircraft beacon transmitter (and flashing light) with the instantaneous positions
of the beacon as defined by the Minitrack station. The process of obtaining the calibration
constants from the information imaged on the astrographic camera plates and the reduction
of the data to meaningful terms is accomplished by detailed use of precision measuring
machines and the general-purpose digital computer (IBM 360). The purpose of this section
is to introduce the reader to the mechanics of the computer reduction of the astrographic-
plate data that ultimately define the respective calibration coefficients. A previously un-
published description of the operations and functions of three computer programs used in
the calibration data reduction process is published here. Additionally, a listing of the pro-
grams is provided for review and reference.

Readers unfamiliar with the Minitrack calibration procedure should refer to several
documents already in print. Among these is the excellent description of the Minitrack cali-
bration system! by Berbert, Oosterhout, Engels, and Habib and a paper on the reduction of
the Minitrack astrographic plates? by Good, Berbert, and Oosterhout. These documents are
recommended for an understanding of the program descriptions that follow. The basic

11 H, Berbert, J. D. Oosterhout, P. D. Engels, and E. J. Habib: “Minitrack Calibration System.” Photograph. Sci.
Eng. 7(2): 78-83, Mar.-Apr, 1963, ]

2Emily W. Good, J. H. Berbert, and J. D. Qosterhout: “Reduction of the Minitrack Astrographic Plates.” Photo-
graph. Sci. Eng. 6(6): 324-327, Nov.-Dec. 1962.
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information in these articles will not be repeated because such effort would be redundant;
they are important to understanding, nonetheless. Our emphasis is directed toward the
more detailed, hitherto unpublished descriptive material.

The reduction of the calibration data must be keyed to the fundamental star positions
used for the reference grid on the calibration plates. Optical images of the strobe light
mounted on the calibration aircraft are shifted by tropospheric refraction from the atmos-
phere between the aircraft and the ground station, whereas the optical images of the stand-
ard stars are shifted by refraction from the entire atmosphere. The fundamental star
positions quoted in the star catalogs are corrected for this refraction from the entire atmos-
phere; equivalently, they are the true positions or “zenith™ positions. Therefore, the optical
images of the aircraft must be corrected for tropospheric refraction to deduce its true or
zenith position.3 In this manner, the difference in plate coordinates of the images of the
aircraft and stars yields the difference in their true coordinates. By comparing the 136.5-
MHz radio position of the aircraft determined from the standard reduction of the inter-
ferometer data and the optical position of the aircraft for the same instant of time, the
calibration procedure is established. For commensurability, the radio position must also be
corrected for the tropospheric refraction from the atmosphere between the aircraft and the
ground station.

The calibration computations are performed by three computer programs at the
Physical Science Laboratory of New Mexico State University, Las Cruces, N. Mex, These
programs in the order of use are DRO1J, astrographic plate reduction; DRO1K, PROOF-
READ; and DRO1E, antenna-field error models. Each of these programs as supplied by the
Physical Science Laboratory is described in the next section. A listing of the calibration
computer programs is given at the end of this appendix.

DRO1J

Problem Definition

This program is designed for reduction of Minitrack astrographic plates or PACT data.
The objective is to compute east-west and north-south Minitrack parameters versus time
for all associated antenna systems.

Plate Reduction

A flashing light aboard an aircraft, offset a known amount from a radiofrequency
source, is photographed against a star background. Updated star catalog positions and plate
measurements can be used to find plate constants that can be used with the plate measure-
ment of any image to yield the direction of the line between the camera and the object.

3This correction for the optical radiation between the aircraft and the ground station is from F. O. Vonbun: Cor-
rection for Atmospheric Refraction at the NASA Minitrack Stations. NASA TN D-1448, Aug. 1962.

56



When the object is the flashing light, the offset coordinates can be used to compute the
direction to the radiofrequency source at the corresponding time. This direction then allows
computation of the desired Minitrack parameters.

The star positions updated to the time of plate exposure and the Cartesian coordinates
of the images with respect to the approximate principal point must be known. There can be
up to 75 stars. '

The plate constants we wish to solve for are the coefficients g, b, . . ., 7' in the follow-
ing equations: '

E=qg+bx+cy +dxy +ex? +fx(x? +y?) (C-1a)
n=d +b'x+cy+dxy+e'y? +fyx? +yY) (C-1b)

Here x and ¥ must be referred to the approximate principal point whose plate measure-
mentisx,, y,. The variables ¢ and 1 are standard coordinates that can be found from the
star position as follows. Denote the right ascension and declination of the star by a" and

- 8", respectively, and of the approximate principal point by of and §°, respectively. Then,

cos 8" sin (a* - of)
= (C-2)
D

sin (8% - §°) - sin 8¢ cos 8" [cos (& - o€)-1]
n= - (C-3)

where

D = cos (8° - &%) +cos 8° cos 8" [cos (@ - o€)-1] (C4)

The plate coordinates of each star image are measured from one to five times. If more
than three readings are taken, the set showing the highest deviation in either x or y should
be discarded. The vaiues of x and ¥ to be used in all computations are then the average
values of the remaining measurement sets less x, and y,, the coordinates of the plate center.

The plate constants are found by solving equation (C-1a) by the method of least
squares:
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] (¥ 3x Ly So $2 e | [3¢
b Tx ¥x2 T Ixty Tx xlr 2 xk
¢ Sy Txy 2t Tt Txty Tawr PR

= (C‘S)
d Txy Txty Ix? Txty Ty Txtwr 2 xy
e a2y Wty Ty YT T ¥ x2E
f Zxr Exz r nyr le yF z x3r sz rr z xr§
[ | | . L. J
where the summations are over N stars and # = x2 + y%. The variablesa’, b', ..., f' are

found from the similar set of linear equations associated with the equation for n in equation
(C-1b).

Once the plate constants are known, equation (C-1) will yield standard coordinates &
and n for any x and y. The corresponding right ascension a and declination & are found
from the following relations:

o =of + Ax ‘ (C-6a)

sin 8° + i cos &°
5=tan } cos Ao (C-6b)
cos 8¢ - 7 sin &°

where

£

Ao =tan"1

cos 8¢ - 7 sin &°

£sin §°
=gin~! - (C-7)
cos 8° cos 8 (n +sin 8°/cos &%)

There will be some error associated with each star because of distortion, refraction,
catalog errors, measurement errors, misidentification, or other blunders. To eliminate stars
with errors greater than some acceptable ¥ nax * the following procedure is used.

Initially use all input stars to solve for plate constants. Then compute residuals for
each star:
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r, = (- o )cos &' (C-8a)

ra =6 - 6* (C'gb)

where o and 8 are found from the plate measurements, plate constants, and equations (C-6)
and (C-7). If any residual exceeds r, ., remove the star showing the largest residual (in
either right ascension or declination) and compute a new set of plate constants. Again ex-
amine the residuals and remove another star if necessary. Keep repeating this process until
all residuals are less than or equal to 7 or until more than eight stars would have to be
removed from the solution. The root mean square (rms) values for r, and r; should be
computed also.

For each flashing light image on the plate, compute £ and n by equation (C-1), and
then @ and & by equations (C-6) and (C-7). Direction cosines are given by

A=sindcos¢p- cosbsing cos H {C-9a)
w=-cos & sin H (C-9b)
v=sin§sin¢+cosd cos¢p cos H (C-9¢)

where ¢ is the latitude and H is the local hour angle given by

H=STG+C-L-a+UT (C-10)

where STG is the sidereal time, C is 9.8565 s of time per hour of UT, L is the longitude, and
UT is the universal time of the flash.

PACT Data

When PACT data are to be reduced, the direction cosines are given as input, and there-
fore the computation of plate constants and direction cosines may be omitted.

Phase Center Corrections

The azimuth A and elevation e are found from the direction cosines by

o

A=tan"l — (C-11a)
A

e =sin 1p (C-11b)

The quadrant of 4 is determined by the fact that u and A have the same signs as sin 4
and cos A, respectively.
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Given phase center offsets F and P, the problem is to find direction cosines to the radio-
frequency source before performing any Minitrack computations.

The course of the aircraft must be known. The angle C'is defined as the angle between
the east direction and the line of flight of the aircraft, measured clockwise from east. Be-
cause two successive observations are required to determine the direction of aircraft flight,
it will be necessary to consider the course as constant for the first two data points. Also,
if two observations are more than 2 s apart, the first should be treated as a final point and
the second as an initial point in these computations. Denote the aircraft height by H, and
station height by Hg. Then for point i,

K,
E,=—(H,-Hg) (C-12a)
Y
?\i
N, =—(H,-Hy) (C-12b)
[z

Denote any two successive observations by the subscripts { and i~ 1. Then

NN
¢, =tan" ! ——— (C13)
E-E_,

for IN,- N_| ISIE,~ E,_,|. Addwto C,if E,<E,_,. f E;>E, , and C; <0, 2dd 27 to

- F
¢ =—- tan"} —— T (C14)

for |E, - E,_, I<[N;~ N,_,|. Add7to C, ifNi<Ni._1.

Once C; has been properly determined, we can find the desired direction cosines:

E;=Fcos C,- PsinC, +E, (C-15a)
N;=Fsin Ci + P cos Ci +Ni (C-15b)
from which
A =N//R] (C-16a)
u; = EI.'/R; ® (C-16b)
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v =, ‘ (C-16¢)
where

R}=[EP? +N2 +(#H, - H)1* (C-17)

The direction cosines defined in equations (C-16) are the ones to be used in subsequent
Minitrack computations,

Baseline in Wavelengths

. Tt will be necessary to know the number of wavelengths in the baseline of all antenna
systems. The number of wavelengths in the baseline for a vacuum is given by

baseline length X frequency
n= (C-18)
vacuum velocity of light

using 9.83569229 X 108 ft/s for the vacuum velocity of light.* The actual number of wave-
lengths in the baseline is

n'=(1- Ryun (C-19)
where R is a quantity based on the optical index of refraction between the station and the

aircraft, which is given by

77.6P 1-e~ 1y — Hg)
R= % 1078 (C-20)
T U, - Hy)

The factor v is a constant dependent on atmospheric conditions, for which we use the value
3.048 X 107 5. The units of R in equation (C-20) are arcseconds and must be converted to
‘radians for use in equation (C-19). For PACT data computation, R is set equal to zero. In
equation (C-19), & is the index of refraction for the radiofrequency between the station and
the aircraft and is computed from

1~k Hy = Hy)

F=1+Ng (C-21)
k(H, - Hg)
where
77.6 4810 PuR
Ns = P+ X 107 (C-22)
T T

AThis value is derived from the value given in NASA SP-7012 (1969), which Is 2.9979250 X 11018 ¢m/s. The conver-
sion factor is 1 m = 3.2808333333 U.S. survey ft.
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in which
P = pressure in millibars, which is 0.02953144 in. Hg

Pv = saturated vapor pressure (given in tabular form as a function of temperature in
degrees Celsius in the Handbook of Chemistry and Physics)
R, = relative humidity
T = temperature in kelvins, which is 273.13 + (5/9) (°F - 32)
In equation {C-21)
Ng
k=Iln——— (C-23)
Ng + AN
where
AN =-7.32e%7"Ns X 1078 (C-24)
The variable & as given by equation (C-23) is in units of reciprocal kilometers.
Fine Antennas
The Minitrack parameters A . and B . are given by
Ac =a0 - Few - Vew
(C-25)
BC =b0 - Fns - Vns
where
Py #1
[1 +(1/4r2)(n? - nzp’zj]%
n'A
bO = (C‘ZSb)
[t + (1ar2)m? - n2a2)]
H,-H frequency
r= X (C-25¢)
v velocity of light
Aao
F.o= X (east-west filter constant) (C-25d)
AUT .
Ab,
F, . = — X (north-south filter constant) (C-25e)
AUT
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- Aao

V. = V_A (C-251)
¥ oaur T
—Abo
V= VB (C-25g)
ns AUT [ n

The east-west and north-south filter constants and the velocity constant V. are given.
The variables 4 m and B are the decimal portions of the Minitrack values. Aa,/AUT and
Ab, [AUT are the rates of change in a;, and b, computed from two successive points. It is
necessary to consider the rates as constant for the first two points associated with a plate,

The variables n and n' are defined in equations (C-18) and (C-19) where the east-
west fine baseline is used for computing a,, and the north-south fine baseline is used for
computing b,.

Ambiguity Antennas

Minitrack parameters for the ambiguity antennas are computed only when input
time is an integral number of seconds.

A, and B_ for medium and coarse antennas are computed by equations (C-25),
setting V, = and V_ _ equal to zero and using the appropriate baseline lengths. For 4
medium, use baseline east-west medium; for A coarse, use baseline east-west coarse.

For B, medium, use baseline north-south medium; and for B, coarse, use baseline north-
south coarse.

In addition, the direction cosines to be used are derived from the ones that are used
to compute the fine data, The coordinates of the radiofrequency source with respect to
the camera (located at the center of the fine-antenna system) are

H, - HON'
XA = —_— (C"26a)
r
v
(HA - Hs)u'
Y, = —— (C-26b)
v
Z,=H, - Hy | C-26¢)

are

Ap =t (C-272)
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Y, -Y,
fp = (C-27b)
.
z, -z
A
b, = ’ (C-27¢)
r

where
relX, - XV +(¥, - Y +(Z, - 21"

and X, ¥, and Z, are the coordinates of point P with respect to the camera. Ap, ip, ¥p
are the direction cosines to be used for A, u, and v in equations (C-25). We will assume
Z‘. =0 in all cases. The variables X, and Y!. are given as translation coordinates. For A,
medium, use X; = X, and Yl = Yewn; for Ac coarse, use Xi £ XewC and ¥, = Yewc. For

B, medium, use X; =X __  and Y, = Ynsm ; for B, coarse, use X; = X and ¥, = Ynsc.

Program Description

The program consists of one main procedure that controls three external procedures.
The flowchart {fig. C-1) gives more detail about the sequence of operations in each proce-
dure. The equation numbers 1 through 25 in the flowchart refer to equations (C-1) through
(C-25).

Main Procedure

This procedure reads the Start card (fig. C-2). If a new data set is to be processed,
INITIAL should be punched on the Start card. All preexisting data are discarded from this
area of the disk. If plates are being added to or replacing data already on the disk (sig-
naled by ADDITION on the Start card), the OUTPUT procedure is invoked to save the
data already on the disk in a special file.

A Plate card (fig. C-3) is read in. If PACT data are indicated, the MTRACK procedure
is invoked; if plate constanis are indicated, as input, the cards are read. If they are to be
computed, the STRSOL procedure is invoked. After plate constants have been computed
or read in, the MTRACK procedure is invoked.

After all plates have been processed in the above manner, the OUTPUT procedure is
invoked.,

STRSOL Procedure

This procedure computes plate constants using updated star catalog positions and the
coordinates of the star images on photographic plates as described earlier. All of the plate
coordinates for the stars are read in, after which the updated star catalog positions are read.
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Figure C-1 (conctuded).—Flowchart for DR01J.

As each catalog card is read, the coordinate cards are searched for a match. If both cards
are found for a star, then the components for that star are added into the matrix of equa-
tion (C-3).

Processing continues as described earlier until a satisfactory plate constant solution is
obtained or until more than eight stars have been rejected, Control is then returned to
MAIN. A sample output is shown in figure C-4.

MTRACK Procedure

This procedure computes the Minitrack parameters versus time for each antenna sys-
tem. The Minitrack Start cards are read. Values that are constant for a given plate are
computed, and direction data headings are printed.

The input cards for each point of time are assumed to be interfiled: a Minitrack card
followed by its corresponding PACT card or Measurement card. For each point, direction
cosines are either computed from the plate constants as described eatlier or given on the
PACT card. Then computations for phase center corrections, baselines, and fine and am-
biguity antennas are performed. The results of these computations are saved in the FINE
and AMB disk files,
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L:.“1mm|uuuuunmwmnnunnxnnnnmnnnnmnmnm«uuuuwnummunuauunsuwﬂunuumuummnnuﬂumﬂnww
FIELDIS)
1 INITIAL - If a new disk Eille 1s being created (left-justify)
AODITION -  If plates are being added to files already on the digk
2 POLAR = If thia 18 polar data
EQUATORIAL = If it {3 equatortal data
This parameter is used only for output listings.
For heat cppearance POLAR should be centered in
the fleld.
Figure C-2,—Start card for DRO1J,
T A 3 LI 5 V1 4 1Y B ] 10 T 3
Vi aa g n o[ o 1203 1 95 18 130015 20 20 71 a1 % 39 321 aalew L3t 30 33 3 3 o 24 e ot w2 a4 a5 a0 w7 ] I N T O A L R e L L L
| I Rl K il IR N A ]

FIELD(S)
1

4

10

Station Humber

Plate Number

X

Y
]

o
<

Right ascension (hrs,min,sec) ¢f the spproximate principal point.
jusrify the hours and minutes (fixed [ntegers) and allow 3 decimal places

for seconds,

Declinatien (in degreas,min,and sec) of the approximate principal point.

] Characrer data

Right-justify degrees and minutes (fixed integers) aud allow 3 decimal

places for secands.
of each of the compcnents,

If the angle 13 negative, put a minus sign in front
If any component 1s zerc, it may be lefr blank.

Right-

The numbor of measurementd {i=%) taken on the coordinates of each grar and each

flashing light.

This may be zero or hlank for PACT data.

¢ l ihe coordinates {in mm} of the mpproximate principal puinc {floating peint)

The maximum residual (r, or rg in eq. (C-8)) allowed fer a star ro stay in the solution.
This may bhe zero or blank for PACT data opr if plate constants are glven.

REPLACE

PLATE

PACT

If this plate is replacing the data for a plate with the same number

already in the disk flle.

time data for this plate hag been runm.

Leave the field blank if this 1s the first

1f the plate constants for thia plate have already been camputed and
appear on plate constant cards which follow.

(left-justified)

If there are PACT data for this place.

blank it plate constants are to be cowmputed,

Leave rhe field

Figure C-3.—Plate card for DRO1J.
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L

PLATE CGNSTANTS

2.4404C4T5€-02
3.24251961E-03

STAR NO. CATALUG NO.
1 52013403
2 5301245
3 5301224
4 5201292
5 5201248
& 510113492
T 52C12nH
& 5201272
9 5301211

16 $301200
11 530:203
12 5401203
13 5401207
1% 5501233
15 550] 244
16 5901252
ir 5601275
18 5601214
19 4601295
20 5901271
21 5501213
22 5601305
23 5501248
24 5401253
25 5401258
26 5301285
21 5101279
28 5101276
F ¥l 5401247
30 5401234
181 533125%
32 5201313
33 822011322
34 5301266
35 5201330
KT8 S51CL440
37 5101437
38 5101422

AODT MEAN SQUARES?

RIGHT ASCENSION

A ECr P E IR IO NP D IDNEREE OO ~wEELT o &

9.904B65S)E-04

SOLUTION NO,.

1.7C312%45E-0%

21
21

12

14
1l

T
58

2

1
56
57

1

8
55

z

]
10
10
23
1y
21
£9
39
43
&7
4
43
45
EL]
2%
26
27
33
kL)
39
36
3l
25

435428
EETL L
50.24%
11.8732
23.01%
15,701
44,412
50.2%2
24.Bl6
4.THe
Wi, 26T
23,3233
95.216
22.1%%
49.T6%
37.243
97.945
2,017
19,462
53.074
10.932
3. 245
9.520
st.T14
26.969
40.476
at. 189

3.143
3%. 729
I8 THY
53.516
34.026
13.521
be2 B2
“42.30¢
43,531
35. 1o9
45.171

SOLUTEON NUMUER 1 MEETS THE REQUIREMENTS

1

STAT[ON DOLS

~l.,694H3061E-D5
F.90729504E 0%

DECLINATION
51 38
53 5

53
52
51
51
51
452
5
52
53
53
54
5%
55
5%
5%
56
59
55
5%
5%
1
sS4
5%
53
52
53
53
53
53
52

1
25
51

1
LY}
15
50
58
2T
Wiy
19

8
18

9
h2

5
52
25
41
52
50

1
12

2
4h
5
49
3%

3

8
17
“2

9
45

[

Q

d.4871
804
52241
50,3719
5.41%
14,252
20 b6l
30.183
20.0480
T1.404
bye530
3y 971
13,429
13.9480
47,0068
2.011
b4 H1)
1.512
w.ll2
29.060
33,099
23,0695
34.519
12.334
ELTE LY )
3,591
54.712
55.70%
22,989
28.%Bb
0. 610
54,613
%5.C35
26.%39
47.029
49.705
LY LN 1Y
4.551

PLATE 040 EQUATDRIAL

B.723299T9E-09
2159144296048
RESI1UUAL A RESIDUAL O

~.011 0L
=4234 - bhd
= %95 FEEL
810 075
-ub1y =232
-, 710 - 818
=457 NS ]
=305 -+813
L.247 065
+BST 1.03)
015 1.248
52 A15%
332 -.05%
.97 wle375
-.079 .72
LIR 4L -5“!
713 ~s332
-, 609 392
Onb 251
“la543 N.Y.T4
PLERS =905
« 190 ~-.038
1,405 L2708
=.5%24 a7
=932 . 731
1.09% =2.51%
=-.918 1+T43
1362 419
-.553 =1,341
+ 570 - 157
u2l5 =257
-s 185 =940
«213 b6
LT A L) -5 F50
=033 2.299
+9810 =773
-ella Ls2bb
s2hb =401
599 71k

Figure C-4.—Sample output listing of star solution.

2.21368686E-048
B8.6THITISLIE-DT

CODE

~4 49211426 TE-LL
=5 967452506118

0s/2y 12



The direction data are printed as they are computed for each pdint. Another copy is
printed after all computations are complete and control is returned to MAIN,

OUTPUT Procedure

This procedure can be invoked by MAIN in two instances. If plates are being added to
a file already on the disk, the procedure is invoked. At that time the data already in the
file are read and saved in a separate file, and control is returned to MAIN. After the last
plate in a run has been processed by MTRACK, this procedure is invoked to edit the disk
files and produce the fine-antenna and ambiguity-antenna printed output. If data are being
added to a file or replacing plates already on the ﬁlé? the data saved by the first call of this
procedure are read in. If the plate number is one of those designated to be replaced by the
Plate card, the data are skipped; otherwise, the data are added to the file containing the
more recently computed data. That process is repeated for both the fine and ambiguity data.

All of the data in the fine and ambiguity files are then printed with a separate listing
for each plate.

The values from equations (C-25d) to {C-25g) are computed in this procedure because -
they are not retained in the FINE disk file.

After all listings are complete, control is returned to MAIN.

Input

Punched Cards

The cards that constitute a data deck are

(1) Start card
(2) Plate card
(3) Star Measurement cards followed by a card with a star number <75 (fig. C-5)
(4) Catalog cards followed by a card with a star number <75 (fig. C-6)
(5) Minitrack Start card 1 (fig. C-7)
(6) Minitrack Start card 2 (fig. C-8)
(7) Minitrack Start card 3 (fig. C-9)
(8) Minitrack Start card 4 (fig. C-10)
(9) Minitrack cards (fig. C-11)
(10) Flashing light Measurement cards (fig. C-12) or PACT data cards
{fig. C-13)
(11) /*end of file
(12) /*end of file

] Interfiled

Cards 2 through 11 may be repeated for as many plates as the user wishes. The only
limitation is the size of the area allotted to the FINE and AMB files. Cards 3 and 4 may be
replaced by a Plate Constant card (fig. C-14), or they may be omitted if PACT data are
given. Figure C-15 is a listing of typical Minitrack Start cards 1 through 4.

73



1] 23 4 5 [ 7 a 9 T 10 11 12 13

t
]
1 2IAISA TR I0{1] 12 L3014 15 14 IT]A 159 20 21 23 23 (25 26 37 I8 20 30 31 [T 23 36 28 A 3T 29[ a0 AT 42 43 04 45146 47 49 <9 0 §) SZ{SJHS! RETRIHNOI U ASHETHAN VMR UHBE TR AN l

T 7 T T T il S D 1 T T
FIELOIS)
1 Station number
Character data not checked by the program
2 Plate Nuwber
3 Star number = Fixed integer, righte~justified
& xl coordinate measurement
5 ¥, coordinate measurement
§ x2
7 Y
2
8 Xy All measurements in mm with 3 decimal places
allowed. The number of sets of measurements
9 Y, used by the program is in field 7 of the Plste Card,
10 ¥
A
11 Y
[
12
*s
13 YS }
Figure C.5.—Star Measurement card for DRO1J.
Disk

If ADDITION is specified on the Start card, FINE and AMB files are expected to be
in the output disk-area. The data in those areas will be saved and added to the file after the
plates of the run are processed. Therefore any plate added to a file will be first in order in
that file.

Qutput

Printed Qutput

As the plates are processed a listing is made of direction data (fig. C-16). For PACT
data the time, right ascension, declination, azimuth, elevation, and direction cosines are
printed for each point; for other data the time, azimuth, and elevation are printed. As each
line is printed a copy is saved in disk file DIROUT. After all the points for one plate have
been read and processed, a second copy is made of the direction data from the data saved
on DIROUT.

After all the plates for a run have been processed and data saved from a previous run
have been added back into the FINE and AMB files, all of the fine data are listed (time, 4,
B,,A,,B , Aay, Aby, N, , Ny, course, range, Fo: Froo Ve »and V) for each point
w1th a separate hstmg started for each plate in the file (fig. C-17). Then all of the ambiguity
data are listed (fiash time, A medium, A coarse, B medium, and B coarse) for each point,

again with a separate listing for each plate (fig. C—18)
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L P M T a ; not T
H!Haﬁtﬁuﬂnunmnumnhnunsahnnn@nununnuwmﬂuu«uuﬂn«unnnﬂﬂ1nnhmnuumxmuuwnnﬂnnsuwnwm
11 [T
1
1 Staticn number
] Character data not checked by the program
2 FPlate numbar
3 Stat number « Firxed integer tumber muat match a ster number on tha stat meagurement cards
4 Scar catalogue mumber - character data
o right aacensien
]loca:lnu of the star from the catalog
5 6 declination

Figure C-6.—Catalog card for DR0O1J,

LY R 3 @ 5 %8 3 ) 3 VI oy )
1334 el 7w 5[3af 1 17 0 0]1e 156 17 18 19 {21 22 20124 25]26 27 20 0 3031 32 T34 35 6[31 28 37 40 41 43,0 e 45 4|7 2 0 36 52 93 A T5|50 TP RO SPI A B BATRB NAERRABT T
| Rlm[sT | 1 1% i L T j
FIELDHS)
1 Station number
Characrter data not checked by the program
2 Plate number
3 §T¢ - The sldereal time at Greenwich at 0 hours UT on the day of obgervation in
hours, mirutes{Fixed integers), and geconds(three decimal places allowed),
4 West longitude of the camera site in degrees, minutes{fixed integers), and seconds
(three decimal places allowed).
5 Latitude of the camers site in degrees, minutes(fixed integers), and seconds
(three decimal places allowad), Tf the angle is negative, each
compenent must have a algn. If any component is zero it may be left
blank.
& ) Alrcraft code - Character data not used by the program.
7 Forward oifset.
Offset coordinates of the RF source Erom the flashing light in feet.
8 Port affeet
Figure C-7.—Minitrack Start card 1 for DRO1..
13z F¢ 3 - G 4 5 B 7 &
TPAASAI78S10[IN 121315 ITHISTI BV AL BITAB NN DV MBHB HU B QL QO MEETBR NI AN S TN AW SSNSN TN TTIT RS E TR
I T 1
FIELDIS)
1 Station number |
] Character data not used by the program
9 Plate number
3 Frequency in MHz of the transmission
h Velocity constant, used in equations (C-25f) and (C-25g)
5 EW
] Filter constants used in equations (C-25d) and (C-25e)
) NS
7 Station leight
] In feet, above mean sea level,
a3 Adrcraft Height

Figure C-8.—Minitrack Start card 2 for DRO1J.
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z | 3 4 5 & 7 8 9] 10 11 12 13 % ] 15

1134 in1!llnIll 2213 34 08 16|17 I8 IR 10 2 TP MW 35 36 17 18[9 30 3L 2223 M QIS 36 07 30 09 {41 42 41 44 Al 48 47 48 #9 SO{ 5L 52 23 34 £5[56 57 A 49 ends) ) wd 64 aShs 5T en 0n 'n?lﬂﬂ'll'ﬂi"'ﬂ'h‘ﬂm

i i 1 1 1 T 1 il I §
FIELDIS)
i Station number - Character data not used by tha program
y
2 EWF
3 NSF
4 EuWC
+ East-West and North-South baselines for the fine,coatse, and medium antannas in feet
5 N3G
6 EWM
7 N=M J
B % - Ewc )
g X = N3G
10 X - EWM
11 X - N5M
} Tranglation coordinates in fect.
12 Y - EWC
13 ¥ -~ H3C
14 ¥ ~ EWM
15 Y - NSM /
Figure C-8.—Minitrack Start card 3 for DRO1J.
1 '{!2 T 2 " & . ’- LA G et v"‘ i ;g{.:\" {—;‘."'/ __J-‘ ¥ iy
I!Jl\ﬁl'l!' 100 I3 EI7IBFNNRURNSIXTANOMN T IMN BITUNHOA QAN BAT U0 TS MIN ST PIDONSINMESEATHND NN RIARBET BN
T T 3
FIELDIS]
1 Btation Number
Oharacter data not used by the program
2 Plate Number
3 Temperature in degrees Farenheit
4 Pressure in inches mercury (Hg)
5 Relative hunidity in percent (3 decimal places allowed),
Figure C-10.—Minitrack Start card 4 for DRO1J.
i1 12 F 3 4 T 5 P e e e v ]
|2u§]r.7um 113 £2 14 14 14 37 48 19 2001 22 D A 15 2 27 38 95 D)L n.\ln:\shnunquuhﬂcununm LS LDHMBE IS NGNS RTATIANTET BHEA
[ {1 1 2 |
FAELD(S)
1 Station Mumber .
Character dats not used by the program
2 Plate Humber
3 AM
Fine antenna Minitrack measurements.
13 BM
5 Univereal time of the flaeh in hours, minutes, and seconds,

Figure C-11.—Minitrack card for DR01J.
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21 3 & 5 b 1 ] 9 10 11 i2 13
taalze zlagin|n 12 131415 16 1718 19 20 20 2 23 34(25 26 ¥7 I8 29 20 d1{2) 13 34 35 36 37 20|20 40 41 A2 43 4k AS[45 47 45 49 40 51 52|53 4 55 56 57 58 THEO L 6283 £A 4% M7 A9 WA T HEW T RB W
] i T T £ %
FIELDIS]
1 Station Mumber
2 Plate Bumber Data not used by the program
3 UT seconda for time of flash
\
[ xl
5 Y
1
& XZ
7 Y
2
8 }(3 Coordinate measurements of flash. All measurements are {n mm with
3 3 decimal places allowed. The mmber of sets of measurements used
9 Y, by the program is in field 7 of the Plate Caxd.
10 X
4
11 Y
4
12 xs
13 ¥
5 7
Figure C-12.—Flashing light Measurement card for DRO1.,
A LA . 4 I 3 i B ol
IR 3aslsbn ool 1213 14 2% (44714 |I$nnﬂ’1§$ﬂﬁﬂn.\;ﬁ nﬂh”!ﬂn”ﬂﬂ“'}!‘a“{ﬂ“ﬂ‘i!‘?ﬂ51 DNASENINOMNLOMAEHOSAA XA TITMT X T?M™TL
1 1 't i
1 Station Number
Data not used by the program
2 Plate Fumber
2 by
[ F Direction casines
5
& UT time of flash — Data not used by the program

Figure C-13.—PACT data card for DRO1..

T

2 S & 5 6

P35I NNNEBIBNRBIDURDIAEXNURINAIRMSE VRO AATOA LTV NI RN AU EDIRDIas sl Mejcieramn T ﬂﬂﬂﬂ‘ﬂﬂﬁ!);

Flate conatants in Eloating polnt exponential
Format with § significant digits and en exponent
to place the decimal point.

PLATE CONSTANT CARD ? has exactly the same format
with plsta conatanes a', b', ¢', d', &', and £',

Figure C-14.—Plate Constant card 1 for DRO1J.
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START CARD5:

Q0Ll% 060 L130466750006166623Q 51 26 45429 428 oo fele e b

Q0LS 040 1365000 60106000 03468000 0378000 28773 2582000
50153326753326750253100253100289300299300750008766100310605304766075000605310031
0015 040 52000 3014555 81000

Figure C-15.—Sample output listing of Minitrack Start cards for DRO1J.

Disk Qutput

Permanent disk output consists of the fine and ambiguity data files. The fine file
records are in blocks of 3400 bytes with 136 bytes per logical record. Each record has the
following format:

Bytes Data

lto4 Hours

5to 8 Minutes Time of flash in single-precision floating point

9to 12 Seconds
13to 16 Null area character data reserved for later use .
;; :z g; g: ] From equation (C-25)
i'? Ig :g ;n":] Minitrack card input values Double-
49 to 56 C From equation (C-13) or (C-14) precisior
57t064 R Equation (C-17) [ floating
65 to 72 Ag, } Aa [AUT and Ab,/AUT from equations point
73 to 80 Ab, (C-25d) to (C-252)
81 to 88 N, As defined in equation (C-19) with fine
39 to 96 Ng \ baselines )
97 to 100 Station number

101 to 103 Plate number Character
104 Code for later use

105 to 136 Four double-precision floating-point numbers for later use

The ambiguity file has blocks of 1680 bytes with 56 bytes per logical record. Each
record has the following data:

Bytes Data

1to4 Hours

5t08 Minutes ; Time of flash in single-precision floating point
9to12 Seconds
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6L

FLASH TIME

20
20
20
20
20
20
20
23
20
20
20
20
20
20
20
20
G
20
20
20
20
20
20
20
29
20
20
20
20
0
29
0
20
20
20
20
20

L]
48
LY ]
4
48
LN}
bl
he

S 8000
5T.0900
5F. 2000
3744000
56000
3T.46000
RL-ERs R
58,2000
58,4002

R 58.6000

SUL B0
59.0933
59. 2000
59-%000
5%. 6000
58.H00D
0960

£ 2090
LHU0 D
«H000
«8ICD
L.00%G0
24001
Z2.2929
2,4000
3. 000
3.20u0
3. 4000
3.00C0
3.8000
4,0000
4, 2000
% e 4000
4.06000
4, 8000
5.0000
5.2000

RIGHT ASCENSLON

CPC DA T ERACREIDOCTRETTTEED oo~

&9
5t
52
53
55
56
57
59

44,054
6alal
28,396
504748
124539
Ja.590
St.541
20,4573
5.945
274290
52.18%
19,053
3l.986
L.202
244350
4T.224
10. 236
33.516
57.452
19.619

42,483,

ir. 310
204
I, 224
53.25%0
14. 8715
3. 197
5%.247
71164
43.019
#, 730
26,097
47,633
8.3
29156

OIRECTION OATA FUR STATIUN 0015y PLATE NUMBER 040 EQUATORIAL

4
4
54
54
L 1%
54
b4
54
5%
5%
56
54
54
54
B3
54
5%
54
54
B4
54
54
b4
54
54
53
53
53
53
53
53
53
53
53
53
53
53

L]

9
10
10
il
1}
|
12
12
12
12
2
12
12
1e
11
1l
11
1o
10

9

]

o

4

2
59
58
54
55
53
52
50
49
47
@5
43
4l

DECLINATIUN
5

G6.570
i, 033
L15.125
44,1238
1.9 3%
3441101
44.7117

4.658
l4.326
23.170
23.110
23,390
19699
13.612

2.131
§6.915
21,089

4,174
3T.427
12.323
39,144
S59.1%%
59,213

le HO%
5,345
21.108
10,521
4.508
22.0406
54,045
21.815
48,736

9 LU
29.374%
36+ 50%
55.236
57.242

AZIMUTH
$. 2793978913
5431349319
54334726109
S.3564T7082
5.3002260%
5.,4757297%
5.4331949%
S.4520U0Th
5.49457%39
552873492
5.505920692
5.60971964
S5.b948549 745
5.69497702
S TutB2d92
5. 720146709
5,8%498364
S«Y1lb5T853
5.97952357
6.04827205
Gal1T892010
B 1904445

+27981704

35054163

ol d62302

60139031

w039l L5449

o« TOKBBSYT

SEAN-REN.Y

+ 77494%]198

83513049

«B7221952

«0uBe0T1

«9387683%

+90897620

« 996034633
102206105

ELEVATION

1.47729422
1,48029351
Le%33262)7
1.4d5191%6
Lot 905353
J.49187333
Laaoa82i%
1.49742088
L. 50C0dl 32
1.50286291
1.504%19259
1.50759517
1.5096%4)8
1.50207525
1.51413229
1.518603%36
1.51277329
L.5LG32374
1.52069149
1.5218L7%4%
1.52271430
1.5233884d6
L.542718295
1,521482)8
15227142
1516108337
f.51024424
1.51221958
151001892
1.507734%139
150532347
1.5028C0TH
Le 503210213
La9756329
Je#9441l52
Le49201072
Le%8917849

LAMDBDA
35129307
a0511160)
«090w2624%
05074217
W05056609
#0533 ¢82
LO501856l
09I TLS
ML EREE S
W51 21
Ounnad
04921345
«DH91492
+048u2429
fDalih2303
04634238)
OadZ2) 319
«048004691
aQuaTT0d42
LDUTS1413
+ 00 Tutal
WN4a7lgh92
O4bl12u22
206522121
W04 H4115
«0452293)%
e Oauu2l b0
«04459152
s 04435HL9
«04013621
05 3IV056%
»0636H923
«04246011
«04323907
205297098
«042708223
+04252380

Figure C-16.—Sample output listing of direction data for DRO1.J.

NU
=-.07801 586
= 0T453734
- 0TL05703
=.Jotr511332
=, 054123999
~. 06083750
=351 12541
«,053461525
=.05012158
046611716
= 24339119
=.2315A420
=, 03607T5%2
=, 3256413
«, (2303756
=+025%1809%

T =e022CC0T3

-,D1842805
=,0149506T8
=a01139558
=, 00777845
«,30435024
WD1320923
«J1BTIOTE
W02031835
02088319
e 35630504
03793293
W4l hLI59
« 36498567
«044523583
+05222609
225554502
«353045240
206257452
« 055053273
«06955870

BS/2M TR

NU
«99%06 2186
299590714
9961 TLI2
«9H4231 %
« 93066091
239008726
eFFTLOATT
«997323323
« 99750074
v99T6 1982
»99T84d85
«9980G3370
RADIRLEE!
«9GH2 1540
w9343 9502
«9935710)
RV LT
« 99061589
+9987T+502
+99UHIUHD
«S2d04528
9338 fo 48
«99I8ATHY
fHUBINIFS
W 9IHTHH9T
91593911
+994840] 34
9yd2duat
e YY1 5484
WYIYIL226
v ARG 4G
w9976 3960
s 99TH QUL
«99731798
«FFTELe54
+ 99649502
199667111



08

20
20
20
20
20
20
20
20
20
20
20
0
20
20
20
2C
20
20
20
20
20
29
20
20
20
20
20
20
20
29
20
2¢
20
20
20
20
20

FLASH TIME

53
53
53
53
53
51
513
53
53
53
3
53
53
53
53
53
%3
>3
53
53
%)
53
FE]
53
53
31
23
53
23
53
53
53
93
53
53
51
53

w2.0000
42.2000
42.4000
43.0000
43,2000
%0009
k4. 2000
G4 4000
44,6000
4h , 4000
43.0000
5.200)
45,4000
45,6000
“5.L000
%4.3003%
LA LGN
40.4000
8. 0300
wh, 4000
4T1.0900
4t.20n71
L Y Tel) ]
41,4000
&1, 0007
48,0000
43,2000
L8.400N0
WdL.enan
43,5000
&9.0000
449.2000
49,4300
49,6000
4%.8000
50.040%0
50.2000

AC
3.582
3.420
3. 258
2.¥72
2.60¢2
14754
1.791
1.621
la458
1.295
lal32

09

«806

B 36

ETE]

310

2148
'-0]5
=. 177
-+344
=+511
=613
-~ 816
-. 999

“~l.lold
-1.332
=l.49%
~i.656
~1.819
=1.901
=2.1%3
-2.313
=2.415
=2.637
=-2.799
2,900
=3.121

.14

«hB &
B89
«495
+511
510
535
941
«3%8
«550
«55%
35
560
«2568
572
«577
» 2081
3310
.suq
395
.599
503
+604
s0l2
2617
b22
«B28
o611
v635
2640
« 645
«650Q
«054
« 659
+663
2668
672
2676

FINE ANTENNA DATA FOR STATION CDLS PLATC NO,O4}

AM
«827
-1
«50H
023
«H50
+209
043
w869
« 104
1T}
36
«225
-obo
« 886
« 721
«559
+ 401
251
0T
»302
w137
SIS
«4lb
«256
$093
«719
« 195
+ 592
433
«273
«ll0
«339
175
612
«%53
293
b3l

BM
» 594
630
«605
620
t25
LY
e 649
«65)
24698
1-1.Y
LTy
«OTL
517
&80
«585
2089
259G
«693
«703
s T07
.112
Tl
wlel
w725
o T30
o734
o714
eT43
«Th 3
« 752
w157
76l
wIOd
oT70
el T4
2778
o783

oA /DT
—a81%
~.Bi%
-.816
- 617
=-.8l6
- B17
“. 022
-, 817
~. 621
-, 022
~-.821
=019
=.b21
-. 819
-.820
=821
-, 819
-.qu
-.821
-, 820
-+b21
~. 817
-a 821
~. 822
~«B1l7
-.819
- 540
-~ 617
=819
-. 819
~.E13
-.B21
~e8l4%
o i&
~sBit
814
-8}

pasoT
«.027
027
eQ2T
«D28
2022
024
221
2025
+021
024
-022
«323
019
«J325
«021
«022
023
«218
026
.321
022
022
+043
«D213
«025
022
023
«223
»023
w025
«023
022
w02%
221
022
2%
«0 L8

NA
L6, L6BY2S
44.168825
LI PN P
46,169682%
49 . f 6425
46 ,.,06042%
“6.16H825
45,160825
bb.lbBd2s
kb.16082%
Ab o LOUBES
464649824
4o 188425
46.168825
b, l16ABY2S
fhLOBU2E
bb,186832%
L4 160425
A6.16H525
4b 168425
65 ,168%25
Lh. lbHALS
4h,168445
46.160A825
4b, 168925
&4 .164325
45.1609425
&5 . 168425
Ghleun2sy
45.1684825
L5, lbb8425
O 1804825
kb 6825
446.168825
4Yo.l68825
46.168325
“oelOB3LS

N
46.168829
46, 168829
4b. 158825
46,169825
46. l6BHE2S
Lbh, 16332%
#6,16H825
46,168825
%4. 164825
46, 1h3825
4b. 10dH2S
46.16H825
45. 1634825
46.164%825
46, fOABZS
4bh.lo842%
Wb, 163825
46 160825
46, 1608425
ab. 158825
Lt .l 6BY25
bhalb3u29
4h, Lbddes
46.16382%
4%, |OHB2S
46, 163825
4h,16BU2Y
46+ 164925
45, l6dues
LT-PRTY-EFE
44 ,1494828
4h, 154328
46, 164325
b, 163825
bb, 103825
44.1L86825
4b 1608425

EQUATDRIAL
COURSE RANGE
-1.53818 25589.42
-1.5281H 25543%,01
~1.53d27 25576.52
~}la5376T 25558,98
=1s%54492 25553.78
~1.54192 25916,21
=1.53790 256532.61
~1 54031 25529.35
=1.54410 25526,39
~1.541%1 29523.7%
-1+%4435 2552144
-1.54276 2551%,48
=1.54750 25511.82
=1.54398 2551 6,49
-1 .54545 25515.47
=1.54419 25514,78
~1s54240 25514,42
~lab4HaT 29514.36
-1.53051 25514.6%
=1u5449Y 25515.2%
=1l.544634 25516417
-1.54351 25517.41
~1s54292 25518.97
-1.542084 25520, 47
=1.540n] 25523,08
-1.54 309 25425.61
~1.5423) 25520.467
=1,541456 2543 1. 04
~le54167 25935.1%
“La9h03% 25549.96
~1.5421% 29543,08
=1.55321 25547.56
=1.53%13 255952,3)
=1.54432 25557 %3
~1v54258 25562, 86
=1l.54032 25568.60
=1e54T12 255T4.43

Figure C-17.—Sample output listing of fine-antenna data for DRO1J.

FEW
=.030
=.030
=030
-.030
~.0130
=33
~. 030
~.030
=+230
~.032
-+230
-,030
~s13)
=.030
~+010
-.032
=.032
-0 30
=.033
=.C30
-4030
~.030
=,030
=030
=423}
-x03)
=,030
-.030
=-.030
-4+030
=.030
=33
«.030
-.030
=330
=030
-390

FNS

«031
001
« 00
2001
«001
«001%
« 001
+001
.oul
021
001
.001
«001
«001
001
#2001
001
.001
2001
.00}
+001
001
«001
« 001
001
«02}
D31
«001
«001
«DOL
+001
#3221
+001
+001
+001
«001
«021

05423172
VEW VNS
#3537 ~.000
005 =-,0N0
2034 =020
000 «.C00
»007 -.070
002 -.000
000 =,000
2007 =-.000
006 =,000
.DD& ~.Q00
003 -,000
#3032 =.070
2000 -,000
00T =.00D
20086 «,000
005 -,001
«J03  -,000
£002 -.050
001 =.0CD
Q0T =.0DN
+006 =.000
«005 =, 000
003 =.0C0
002 ~,000
O00F ~.000
08 =~,000
206 =000
+A0F =,000
+00% =.0C0
2002 =.000
0001 =-,001
008 -.00D
«J046 =.000
«005 =,000
.DD@ --030
2302 «,000
«00L =000



AMDIGUETY ANTENNA DATA FOR STATION 0015 PLATE NO. 040 EQUATURIAL

FLASH TIME ACINED) ACICOURSE) BC {MNED) BCICOURSE)
20 44 57,0000 =+311 -.276 + 196 « 1068
20 48 58.0000 =224] =.215 e 192 « 164
20 48 59.0000 -1l “.1%3 -l48 ol bl
20 ﬁ'] 10000 --098 -.039 0134 -l57
20 49 1.0000 -«030 «+030 «l80 « 154
20 4% 2.0000 «04] 032 «176 «150
20 49 33,0000 «112 094 o171 el4b
20 49 4,0000 183 «156 «167 o142
20 49 5.0000 + 253 «218 el62 «l38

Figure C-18.—Sample output listing of ambpuity-antenna data for DRO1J.

Bytes 7 Data
13to 16 Character data to pad for alignment
17 to 24 A, medium
25 to 32 A, coarse Equation (C-25) as modified for ambiguity
33 to 40 8, medium data—double-precision floating point
41 to 48 B, coarse
49 to 52 Station number
53 to 55 Plate number Character

56 Code for later use

Disk files are also used for temporary storage of fine and ambiguity data already in the
file and direction data.

Problem Statement

The PROOFREAD program has three main purposes. First, PROOFREAD assigns the
proper integral portions to the input Minitrack readings, which contain only the decimal
portions. Second, the decimal portions of the Minitrack readings are corrected by the cali-
bration constant correction value KS1. Finally, PROOFREAD determines the average
values of the calibration constants for all antenna systems and the- simple residuals associated
with these constants, It is to be run in conjunction with and after program DRO1J.

Mathematical Procedure

The symbol A identifies the east-west direction; B identifies the north-south direction.
The camera data are denoted by AC and BC, and the decimal part of the readings from the
Minitrack system are denoted by AMQ and BMQ. On the DR01J output listings, AMQ and
BMQ are labeled AM and BM. The calibration constants are KCA and KCB. The calibration
constant correction factors are denoted by KS1A and KS1B. Then for any point i,

KCA, = Decimal portion of (100 + AMQ,~ AC,-KS1A) + IA,
KCB, = Decimal portion of (100 + BMQ-BC-KSI1B) + IB,

81



where IA, and IB; are integral numbers and are always equal either to 49 to 50. They are
determined in the following manner for any particular anienna system. For the first data
point in a set,
49 if decimal portion of (100 + AMQ, -AC,-KS1A) > 0.850
=i
IAI 50 if decimal portion of (100 + AMQ, -AC,-KS1A) < 0.850
and similarly for IB,. For any data point { in a set after the first point,
50if KCA, = 50.100
IA, =450 if KCA, < 50.100 and decimal portion of (100 + AMQ- AC,~KS1A) < 0.500
49 if KCA, <50.100 and decimal portion of (100 + AMQ-AC,-KS1A) > 0.500

and similarly for IB,.

Final Minitrack values AM; and BM, are given by
AM; = IA.‘ +AC, + decimal portion of (100 + AMQI.*ACI.— KS1A)
BM; = IB!. + BC, + decimal portion of (100 + BMQI.- BCI.— KS1B)

Final calibration constants KCA and KCB are simply the averages of the individually
computed KCA, and KCB, values; that is,

Y KCA,
KCA = A
n
ZKCB,
KCB~=
n

where # is the total number of data points.

Simple residuals RA; and RB; are computed for every point:
RA, = AC, + KCA - AM,

RB, = BC, + KCB - BM,

All of the above equations apply to fine-antenna data. The same equations are used
for ambiguity-antenna data except that medium antennas and the coarse antennas have their
own unique constant correction factors to be used in place of KS1A and KS1B. Also, am-
biguity data are processed only at integral seconds, and because of the way the ambiguity
Minitrack data are recorded, the data must be interpolated.
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AM medium is recorded for the integral second, AM coarse at that time + 0.2 s, BM
medium for that time + 0.4 s, and BM coarse for that time + 0.6 5. Linear interpolation is
used.

Program Description

Fine-Antenna Data

This program can be preceded by a sort routine for ambiguity data to merge, arrange,
and intetfile two files (polar and equatorial) in ascending order by plate number. The
merged files of ambiguity data are left on a work disk, and the data on the Minitrack disk
are not changed.

The program DRO1K reads first a Lead card, to determine whether fine data or ambi-
guity data are to be processed. The Lead card is followed by a Start card and up to 50 Cor-
rection cards and » fine KS1 cards, where » is the number of plates in the calibration. The
quantities on the fine K81 cards are read into an array, from which they are matched with
the proper plate on the disk. The camera and fractional Minitrack values for fine data are
both found on the Minitrack disk, written there as output by program DRO1J. The revised
Minitrack values and calibration constants are computed from the data on the Minitrack
disk and K81 values from the fine KS1 cards and are stored in a temporary file on the work
disk. After all the data points have been read, the calibration constants are averaged. The
residuals are computed, and the data are written back onto the Minitrack disk in the same
place from which they came. The revised Minitrack values and the residuals assign values to
variables that were empty on input. None of the input data are changed, However, there will
be an additional record at the beginning of the file that contains Start card information.

Ambiguity-Antenna Data

The ambiguity data are computed separately from the fine data, The input data con-
sist of camera values on the Minitrack disk and Minitrack values on cards. The Minitrack
cards for each plate are preceded by a KS1 card. This is read and followed by a series of
ambiguity Minitrack cards and disk records. All data points without both card and disk
data are ignored. The Minitrack data must be interpolated to the camera data; otherwise,
the process for computing revised Minitrack values, calibration constants, average calibration
constants, and residuals is the same as for fine data. Medium and coarse intermediate re-
sults are stored in separate temporary storage areas. Two listings of each are printed, and
there is no disk output.

All listing, fine, medium, and coarse, is done using the PRINT listing procedure.

The program must interpolate the Minitrack ambiguity data because it is not all re-
corded for times at integral seconds. For example, the east-west coarse Minitrack value is
recorded for 0.2 s plus the integral second. The value that the Minitrack would have been
had it been found at the integral second instead of 0.2 s later must be computed. The
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present Minitrack value and the previous Minitrack value are linearly interpolated to find the
value in between. Thus the first ambiguity data point of every plate will be lost because
there is no previous value to use.

When there is a jump of more than 1 s between data points, the program assumes that
the change in Minitrack value is evenly distributed over the time gap.

Corrections

A correction option is provided for the fine-antenna data in this program. It is to be
used in case a few data points on the disk have incorrect Minitrack values that can be cor-
rected or there are points with incorrect camera data that can be deleted. The Minitrack
errors must be small enough in magnitude that the errors were not propagated into the
camera data, and the number of points to be deleted must be small enough that they can
be omitted without lowering the quality of the output.

In making a correction, either AM or BM, or both, can be corrected. A point may be
deleted regardless of whether the error is in the camera data or the Minitrack. Up to 50
points can be corrected or deleted.

Input Description

This program uses as input the Minitrack disk created by the program employing the
BLCAM procedure (DROLT). Its card input is seen in figures C-19 to C-24. Carets are used
to denote implied decimal points.

- ™
o 2

= —————
iR B-HS g o U BN B ITAIINA ua“ﬂﬁgﬁa”’inuﬁﬁﬂﬂwﬂﬂ AP AALA5 4G WA N R Rﬂ“asﬂ“’mn&ﬁ“ﬁ“aﬂﬂm"ﬂﬂn ER G BT

LAYQUT NAME PROGRAM NAME COLUMNS COMMENRTS
Fi FINE-FLAG 1 Flag = 1 if fine antenna data are to be
procassed,
= { if fipe data are not to be
procesaed.
F2 AMB-FLAG 3 Flag = 1 if ambiguity data are to be
processed,
= 0 tf ambiguity data are not to be
pracessed.
NC CORECT 5-6 Total number of data points to be corrected

ot rejected by means of Correction Cards.
This number must be equal ta the number of
Correction Carda which are ipeluded in the
input deck.

Figure C-19.—Lead card for DRO1K,
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CALIB.

u FREQ DATE B LABEL
o STA ¥ M D S
NIREXIAE) mﬁ%ﬁnaus xsa s:e[«_w_dae imnua L L L
LAYOUT WAME PROGRAM HAME COLUMNG, COMMENTS
CODE CODE 2 Code = 1 if calibration is polar
. = 0 if calidration 18 equatorial

STA 55TA 7-10 Stacion number

FREQ FREQ 31-40 Frequency in megahextz

Y YR 45-46 Year of calibration date

H MON 47-48 Month of calibration date

D oY 49-50 Day of ca_l_ib:acion date

ML NO 52 Humpet of Iistinge desired

LABEL EOP 61-70 A label which is priuted as part of the

title of the output Ilisting., 2Thia cac be
any 10 character title.

Figure G-20,—Start card for DRO1K.

o

[ KS14 ES1E - STA | PLT
uz1A351asaunounﬂquauumannuanl2aussysannuuauﬂunnm:nﬂmsﬂsswuaauauamnmnu4nanﬂnnm
LAYQUT NAME PROGRAM NAME COLUMRS COMMENTS
PL BC i Flot Code = 1 for East-west run
= 2 for Nogth-gouth run
KSIA KS4 11-15 Calibration correction congtant for east-west
fine artray, in counts
KSIB KSB 16-20 Callbration correction constant for north-gouth
fine array, in counte
STA ST 14-77 Station number
PLT PLT 78-BD Plate number

Note: If BC = 1, all data points whese AC (Camera east-west) cxceeds 5.000 in abaolute value wa'll be omitted
from the output. To'be uged only when dats will be plotted.

If PC = 2, all data points whose BC (Camera north-south) exceeds 5.000 in sbsolute value will be
omitted from the output. To be uped only when data will be plotted,

if PC = blank, all camera dats {AC or BC) which exceeds !5.000] will be included fn output. Ured
when data is not to be plotted.

Figure C-21.—Fine KS1 card for DROTK.

Disk Input

Camera data and decimal Minitrack values for the fine antennas are read from a Mini-
track disk (table C-1). Polar and equatorial data are in separate files and must be processed
separately. Camera data for all ambiguity antennas are read from a different area on the
same disk (table C-2).

The polar and equatorial files may be sorted together and processed together.
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WM EWC NSM Nse =

KS1 K51 RS1 31 ]
|z?TGara9mhwuuasnEnJunuaas%haJ::nusszquQquuu#ﬁewbwanaswmmmuunaamaaumnnnu?lﬁnnw

LAYOUT NAME PROGRAM HAME COLUMNS COMMENTS

EWN RST KSAM 1120 Calibration correction constant for east-west
medium array, in counts.

EWC KSI KSAC 21-30 Calibration corvectien conatant for east-west
coarse array, in counkts.

NSM KST KSHM 31-40 Calibration correction constant for north-south
mes ium array, in counta.

NSC KSI KSBC 41-50 Calibration correciion conatant for merth-south
coarse array, lo counts,

CLE CDE &g This mest be set equal to 1 in order to get
the KS1's subtracted out.

PLT CPLATE 79-80 Plate identification number,

Figure C-22.—Ambiguity KS1 card for DRO1K.

T EWM

o
v EWC NSM NSC g PLT
H ¥ S 1 .
1 !l) II5|1 9 RIIRVWE BITEE Zlﬂﬂﬂﬂﬂﬂr” oMY XA RNON QBB MLe Qlﬂﬂyﬂlﬁﬂﬁﬁﬂﬂgﬂﬁﬁﬂﬂﬂﬂm'ﬂ RDRMEXTIMAN

LAYOUT MAME PROGRAM NAME LOLIMNS COMMENTS
ur AMB-UT 1-6 Time of data polnt ip hrs, min, sec.
Ewd M-QAM 11-20 Minitrack value as measured by EWM array.
WG QAH-C 21-30 Minitrack value as measured b& EWC array.
HeM QRM-M 31-40 Micitrack value as meaaure% by NSM array.
NSC QBM-C 431~50 Minitrack value as measured by NSC srray,
CODE 60 Must be blank.
PLT CPLATE 78-80 Plate number identiffcation.

Figure C-23.—Ambiguity Minitrack data card for DRO1K.
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TIME

H M S8
1 2]s als drasnm

M

AM
?;ﬁ#m - = el
nunnninhnmLGuaaaha :xsaxnynguuqn«uqnawwuzﬂumﬁﬁﬁwwsauamunmmmnnnhnQEmnﬂ

LAYQUT NAME PROGRAM NAME COLUMNS
H HCD 1-2
M MCD 3-4
5 5CD 5-10
AM CORAM 11-26
BM CORBM 21-30
Note:

point is put on the card.

COMMENTS
Hours Time of data point to
Minutes } be corrected
Seconds or deleted

If the declmal Minitrack east-west value 18
te bhe corrected, the correct value 1s put here.
Otherwise fileld is blank.

If Lhe declmal Minitrack north-south value is
to be corrected, the correct value 1s put here,
Otlerwise fleld is blank.

If the data peint is to be deleted, both AM and BM fields are left blank and only the time of the

Figure C-24.—Correction card for DRO1K.

Table C-1.—Fine Disk Input Record (136 Bytes)

Program Bytes Comments
name
HR lto4 Hours
MN 5t08 Minutes Data point time in UT
SEC 9to 12 Seconds
AC 17 t0 24 Camera east-west data
BC 25t0 32 Camera north-south data
AMQ 33t040 Minitrack east-west decimal portion
BMQ 41 to 48 Minitrack north-south decimal portion
STA 97 to 100 Station number
F_PLATE 101 to 103 Plate number
CODE? 104 PC from FINE KSI card
RA2 105to 112 Fine residual, east-west
RB# 113 to 120 Fine residual, north-south
AMa 121 to 128 Minitrack value, east-west
L BM2 129 to 136 Minitrack value, north-south
0n the input record these fields are filled with dummy data. The quantities described refer to the disk output
record. .
Card Input Deck

The input decks for the various options, including system and program control cards
and cards needed for sorting, are given in figures C-25 to C-27.

Output Description

Tabular and disk output are generated.




Table C-2. —~Ambiguity Disk Input Record

Program Bytes Comments

name
AHR 1to4 Hours
AMN 5to8 Minutes Data point time in UT
ASC 9to 12 Seconds
ACM 17 to 24 Camera east-west medium data
ACC 25 to 32 Camera east-west coarse data
BCM 331040 Camera north-south medium data
BC_C 4] to 48 Camera north-south coarse data
ASTA 49 to 52 Station number
PLATE 53 to 55 Plate number
ACODE 56 Print code

ok

3]

/*
/*
/&

PAUSE MOUNT DRZOOL1 ON 133
ASSGN 5YS018,%'13%
ASSGN 5YS019,X'132

DLEL FINE,'FINE DATA  GUS TEST 136.500',68/001
EXTENT §YS5018,DRZ00L,,,2700,25
DLBL FIREIN,'FINE DATA  GUS TEST 136,500"

EXTENT SYS018,DRZ001

DLBL TFINE, 'FINE ANTENNA TEMPORARY AREA',68/001
EXTENT SYS019,111111,,,20,140

DLEL TFINEI,'FINE ANTENNA TEMPORARY AREA'
EXTENT SYS019,111111

ASSGN SYSCLB,X'135"

EXEC DROIK
Lead Card
Start Card
0-50 Correction Cards
Fine KS1 Cards - one for each plate in the calibration

** Both cards must contain exactly the same punches between the
quotation marks and they must exactly match what was used on the

corresponding cards in Program DROLJ.

Note: The correction cards must be in the order in which the points addressed

are written on the disk.

Figure C-25.—Fine-antenna data control cards and input deck for DRO1K.

88




§$

// ASSGN sysoo1,x'132! QUTPUT FILE - COMBINED AMBIGUITY
// ASSCN SYS002,X'133" FOLAR AMB

// ASSGN SY5003,X'133' EQUATORIAL AMB

// ASSGN 5YS004,X'isi! WORK FILE

// DLBL SORTINI, AMBIGUITY WINK EQ 137.500'
// EXTENT SYS002, DRZ00L,,,2975,5

f// DLBL SORTINZ2, AMBIGUITY WINK POL 137.000°
// EXTENT 5YS003,DRZ001,,,2925,5

// DLBL SORTOUT,'EQU AND POL AMBIGUITY DATA',69/001

// EXTENT SYS001,111111,,,500,40

// DLBL SORWKL,,69/001

// EXTENT 8Y5004,111111,,,20,40

// EXEC SORT

70001 SORT FIELDS={53,3,CH,A,1,4,FL,A,5,4,FL,A,9,4,FL,A),FILES=2,WORK=]

70001 RECCRD TYPE=F,LENGTH-(56,,56)
70001 INPFIL BLKSIZE={la80)

70001 OUTFIL BLKSIZE=({1680)

70001  OPTION PRINT=ALL

70001 END

/!

ASSGN S5YS5018,x'132'

ASSGN 5YS5019,x'132!

DLBL AMSBIN, "EQU AND POL AMBIGUITY DATA'
EXTENT B5YS018,111111

DLBL M_OUT, "MEDIUM TEMPORARY AREA',68/001
EXTENT 8§¥YS01%,111111,,,540,40

DLBL M IN,'MEDILM TEMPORARY AREA'

EXTENT 8Ys019,111111

DLBL C_OUT, 'COARSE TEMPORARY ARFA',68/001
EXTENT S5YS019,111111,,,580,40

DLBL ¢ IN,'COARSE TEMPORARY AREA'

EXTENT S5YS3019,111111

ASSGN SYSCLB,X'135'

EXEC DROIK

Lead Card

Start Card

Ambiguity KS1 Card for Plate i repeated for
Minitrack data Cards for Plate i| i=1 to i=n

FL
1%
/&

*%* Both cards must contain exactly the same punches between the quotation
marks and they must exactly watch what was used on the corresponding
cards in Program DRO1J.

$ The extent must match what was used on the corresponding card in
Program DRO1J,

$$ The number of files in this example is two. If only one is to be
processed put FILES=1 on this card.

Figure C-26.—Ambiguity-antenna data control cards and input deck for DRO1K, sorted.
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/! ASSGN SYsSo1s,x'132'
/1 ASSGH SYS019,X'132'
The & title cards from Program DROLJ
f/ DLBL M OUT, 'MEDIUM TEMPORARY AREA',68/001
}/ EATENT §¥5019,111111,,,550,40
// DLBL M_IN,'MEDIUM TENPORARY AREA'
// EXTEWT 5Y3019,111111
// DLBL € OUT,'CUARSE TEMPURARY AREA',68/001
/{ EXTEKT 5Y$019,1111l1,,,5B0,40
// DLEL £ _IN,'COARSE TEXPORARY AREA'
J{ EXTEWT $YS01%,111111
ASSGN SYSCLB,X'135'
f/ EXEC DROIX

Lead Card
Start Card

Acbiguity KS1 Card for Plate i repeated for
Minitrack data Cards for Plate ij i=l to i=n

/*
P ‘ Figure C-27.—Ambiguity-antenna data control
s cards and input deck for DRO1K, unsorted.

~ Tabular Qutput

The number of listings of fine data to be generated is specified on the Start card {col-
umn 52). Two listings of medium and coarse data are always generated for ambiguity data.
A sample output is shown in figures C-28 to C-30.

Disk Qutput

There is disk output for fine data only. It is written on the same area of the Minitrack
disk from which the input data were read.

The first record of fine disk output will contain the Start card information, which will
be assigned to the input record variables in the following manner:

AC =FINE KCA
BC = FINE KCB
AM = FREQ (a “get string” must be performed)
HR=YR
MN = MON
DEC=DY

CODE will be set equal to 9 to indicate a Start card record.

The output data record is the same as the input record, except that the input dummy
data in bytes 104 to 136 are replaced by output from this program. The disk output is
used by program DRO1E.

Accuracy and Limitations

Camera and Minitrack values, residuals, and average calibration constants are rounded

to the third decimal place by adding 0.005 times the sign {- 1 or +1) of the variable. The
residuals are multiplied by 1000 before being listed.

g0



I6

19
19
13
19
19

19
19
19
19
19
19
19
19
19

19
19
19
19
19
19
19
19
19

19

19
19
i9
19
19
9

STATIUN

2014

ur

4,200
6. 500
6.600
6,800
1.000
1.200
T400
T.600
7.806
. 8.000
8.200
8,400
b.600
B.gnNn
9.100
F.274Q
9,400
9.000
9.800
10.CCQ
10.200
11.000
11.200
11.400C
11.600
I1.500
12.000
12.200
13.000
13.290
13.400
13.600

KCA

50.097

AC

~2.076
-2.065
=2.054
-200‘02
-2-031
-2.020
=2.000
-1.990
-1.940
-1.970
“1.961
-1-952
=-1,943
-1.925
=1.726
-1.917
-1-909
-1'901
-1.8493
"10886
=-1.854%
“1-845
-1.838
-1.879
-1.821
-1.813
~1.808%
“10?73
-1. 764
-1.756
-1.747

KCB

49. 864

-1

4,628
4-"26
G234
4.0"02
30 B’ig
3,087
3.454
3.261
3.068
2.875
2.681
2.4178
2.284
2-09]
1.697
1.703
1.500
1.306
1.112
«718

o 124
-~ NG2
“u256
- 450
~aG54
--347
~1.041
-1.239%
=2.C18
-2.211
~2a%04
~2.607

FREQ

136515

AM

48,018
45,029
48,042
48.054
43.065
48.07%
43,083
48.093
48,104
43.116
48.127
48.135
48,141
48,150
L4,171
48,180
48,148
4B 194
43,701
48,209
4H 244
48,250
4d.256
48,265
48,215
48,2925
LB .29%
48,332
4B.342
48.352

CALID DATE

723216

BM

54,495
54.290
54.097
53,907
53,715
53,521
53,315
53,122
52,932
$2.741
52,547
52.340
52.148
51.9%7
51,766
51.572
51.365
51.172
50.989
50.7487
SN.592
49,873
49,609
647,412
49,201
49.014
48,824
48,632
47.850
47.65T7
471,462
HhT.259

x
>

NN WWNENWNDODON S D O W P PR e e il

LI )
N

Figure C-28.—Sample tabular output of fine-antenna data for DRO1K.
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6

DOCO0OO0Q0O0O0Q0QO00O

STATION

oo11

ur

32,000
33,000
34.000
35.000
36,000
37.000
34.000
19,000
40.000
41.000
42,000
43,000
44.000

1.000
2.000
3.000
%t o 000
5.000
6.+000
7.000

1.000
2.000
3.000
4.000
5.000
6,000
T.000
6.000
9.000
10.0G0

KCA
50.423

AC

-.079
~,078
"'-076
-l074
~.072
=069
~s 065
-.061
-‘0057
- 053
—-049
- 044
'—'G‘io

«292
« 279
265
+251
«237
«223
«208

~2.504
-Z2.502
-2.498
=246
-2a%9%
~2.4%91
=2.489
-2.486
=2.483

kCS

50.580

6c

«437
«385
«334
282
230
«178
126
«074
=022
«030
.082
134
«1B6

L I I |

091
e153
216
.278
+340
402
bbb

<417
31T
.330
e29%
e25%
$212
«171
.128
086
044

FREQ

136514

AM

50.340
50.340
50,340
50.350
50.350
50.350
50.340
S0.350
50.370
50.370
50,370
50.380
50.380

50.720
50.760
5C.690
50.640
50.660
50.650
50.630

4T.920
47.920
47,920
47,930
47.930

47.930

47.930
47.940
47,9640
47,940

CALIB OATE

710302

BM

51.030
50.980
20.924
50.870
50.820
50.764%
50.710
50.660
53,6190
90.560
50.510
50,460
50.%10

50.656
50.722
50,786
50. B’l’&
50,912
50.976
51.036

50.996
50.956
50.916
50.876
50.830
50.786
50.706
50.666
50.026

Figure C-29.-Sample tabular output of medium-antenna data for DROTK.

MEDLIUM

RB P STA PLATE

~-14
-15
-11
-8
-10
-t
-4
-7

00Ll D02

0011 003

0011 Q04



£6

STATION

OCOoOQ00OoOOD0LO00

ool

u¥

32.000
33.000
34,000
35.000
36.000
37.000
34.000
39.000
40.000
41.000
42.000
43.000
44.000

1.000
2,000
3.000
4,000
5.000
6.000
1.000

1.000
2.000
3,000

4.000

5.000
6.000
7.000
8,000
9.000
1L0.000

KCA

50.193

AC

-.075
- 074%
-.072
-.071
-.068
=066
= 062
-.059
'0055
-.052
-.,048
~e 04
"00‘1‘1

+ 250
«238
o220
+214
«202
« 189
177

-2.193
-20189
-2.188
~2.1Hb6
-2.184%
'2-182
-2.130
-2«1T7
-2.175

KCB
49.850

8c

377
+332
«2B86
241
« 1596
«150
«105
« 059
013
-.032
~-.078
—123
"'-169

074
129
«183
»238
«292
346
«400

«361
«326
«290
«25%
«218
182
2145
«108
-071
«034

FREQ

136514

AN

50.120
50.128
50.130
50.130
50.130
50.130
50.130
50.138
50.140
50.140
50.148
$0.15%0
50,150

50.442
50.432
50.422
50.404
50,392
50,382
50.372

48.000
48.000
48.008
48.010
468.010
48.010
48.018
43,020
48.020
48.028

CALIB DATE

710302

BM

50.230
50.184
50.140
50.090
50.04%
50.000
49.954%
49,910
49,804
49.820
49.774
49,730
49.684

49.914
49.970
50.024
50.C80
50.134
50.190
50.244

50.218
50.184
504148
50.114%
50.078
50.044
50.004
49,968
49.934
49.8%4%

-5
-5
-4
-2
-8
-7
-5

=10

Figure C-30.—Sampie tabular output of coarse-antenna data for DRO1K.

COARSE

RB P STA PLATE

-4
-3
-4

1

1
-0

0
-1
-1
-3
-2
-4
-3

9
8
9
8
8
6
-]

0011 002

00kl 003

0011 004



No more than nine listings of fine data may be printed in one program execution; 7500
fine data points, 900 ambiguity data points, and 30 plates of fine data in one file can be
processed.

Problem Statement

Program DRO1E determines the coefficients in nine sets of equations relating fine-
antenna Minitrack data 4, and B, to the corresponding values 4, and B, computed from
camera data. The coefficients are determined by the method of least squares, and residuals
are computed to serve as indicators of the reliability of the equation sets. An option is
provided to generate a tape for the CalComp plotter o display residuals that are not com-
puted from the equations but which are simple differences,

Program Description

The program can be used either for a regular station calibration to compute new co-
efficients or for a historical comparison; that is, to show what sort of residuals would result
from applying coefficients from a previous calibration to the data from the present calibra-
tion. One Lead card and a Minitrack data disk generated by the PROOFREAD program
(DRO1K) are used in either case. For historical runs, the input also includes cards that give
the coefficients to be used. The flowchart in figure C-31 describes the program fully.
Equation numbers 1 through 9 in the flowchart refer to equations (C-28) to (C-36),
respectively.

Following is a list of symbols used in DRO1E.

Symbol Definition
Aq,
Rate of change of A4,
AUT
A, East-west camera value
A East-west Minitrack value
Ab,
Rate of change of B,
AUT
B, North-south camera value
B, North-south Minitrack value
C Course of calibration aircraft measured clockwise from east
KC A East-west calibration constant
KCy North-south calibration constant
N:l East-west fine antenna baseline, in wavelengths
Ny North-south fine antenna baseline, in wavelengths
R2 Range of calibration aircraft from center of fine-antenna system
uT Time of data point in Greenwich mean time
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Figure C-31 {continued).—Flowchart for DRO1E.
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Figure C-31 {concluded}.—Flowchart for DRO1E.

The variables KC, and KCp are given in the first record of the input disk file for a regular
calibration or on the Lead card for a historical run. All other items are given in the data
records of the .nput disk file.

Computation of Calibration Coefficients

A least-squares solution using all data points is obtained for the following equations:

A=Cy+C X +C,Y (C-28a)
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+C| X +C,Y (C-28b)
+C, X +C, Y +C XY +C, X* + CiY? (C-292)
+CIX+ C Y + G XY +C X2 + C Y2 (C-29b)
FO X +C Y +CXY +C X2+ C Y2+ C Y (C-30a)
+C X +C Y + XY +C, X2 + O Y + G Y (C-30b)
+C1X+C2Y+C7 sin (X) + Cy cos (X) (C-31a)
+C1X + CyY + Cy sin (Y) + Cy cos (Y) (C-31b)
+C X +Cy Y +Cy XY +C, X? + Cg Y2 +Cy sin (X) + Cy cos (X) (C-32a)
FCLX +CY + CyXY +CyX? + CiY? +Cpsin () + Gy cos (V) (C-32b)
+C X+ CY +C XY +C X + C Y2 + G YP +Cy sin(X) + Gy cos (X)) (C332)

FOIX+C)Y +CyXY +C X2 + CiY? + Cg Y + €y sin (V) + Cg cos (V) (C33D)

EN 1-E? 1-E>  EN Aq,
+C, — (-sinB)- ——cos B |tC}, sinf—cosf)+C;; —— (C-34a)
R, R, R, R, AUT

EN 1-N? EN 1-N? Ab,,
+C; —cosf+ ——sinB|+Cl, |- —sinf+ cos f8 +C;1—-——-—(C-34b)
R

R, R, R AUT

EN 1-E* 1-E? EN
+Cy | — (-sin f) - —— cos B1+C, sin§ - — cos f§ (C-35a)
R, R, R, R,

EN 1-N? EN 1-N?
+Cg | —cosf+— sinf +Ciy\—sinf+ cos § (C-35b)
R, R, R, R,

Aao
+C —— (C-362)
AUT

Ab,
+C) —— (C-36b)
AUT
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For equations (C-28) to (C-33), set

For equations (C-34) to (C-36), set
A=A, +KC, - A
B=B, +KCy - B,
Other terms in the equations are defined as
X=4, - KC,
Y=B, - KC,
X)=2nX

()=2nY

B=n{2-C

The above equations are applicable only to an equatorial calibration. For a polar cali-
bration, X3 must be substituted for Y3 in equations (C-30) and (C-33).

Residuals

The residuals are computed for each data point. They are defined for equations (C-28)
to (C-33)as



where A, and B, are the camera values for data point / and 4, and B, are computed from
.the jth set of equatmns using the predetermined coefficients and the Mlmtrack values for
point i.

For equations (C-34) to (C-36), the residuals are computed by the equations

R, =ra.- A

A i i

R
B;

= rbi - Bi
where ra; and rb,, the simple residuals, are defined as

ra;=A, -KC, - A,

i i

rb; =Bc!_— KC, - B’”f
The rms of all residuals is computed as

ZRAY

N

rmsi =

where N = number of data points and the summation is over all points.

Plotting

A CalComp tape is generated to produce line plots for 10 by 15-in. paper, one page
per plate with each page containing two graphs; simple residuals g and rb versus A, or B,
are produced as indicated by a plot code (fig. C-32). The plot code may vary for different
plates but is constant for single plate with a numerical 1 indicating 4, and a numeral 2 indi-
cating B, is to be used as the abscissa. The abscissa scale (4, or B,) is 1 in. per unit with
the scale going from -5 to 5 wavelengths. The ordinate scale (ra or rb) goes from - 30 to +30
counts (1 count = 0.001 wavelength) with 1 in. equal to 10 counts. A data point whose
residual exceeds 30 counts in absolute value is omitted and the plot line broken to indicate
a missing point. Axes are labeled, and scales printed. Plate number, frequency, and calibra-
tion date are also written on each page.

Program Phases

DRZO01E, the main phase, handles the card input and calls the other phases.

The Minitrack disk is input for COEFFC, the second phase, in which the least-squates
equations are solved. The matrices and vectors used in the solution of the A and B sets are
printed here.

100



.3p.bo !

pUATEL Dyt 136.5D0 "
I ST A,
|

Figure C-32.—Example of CalComp plot of ra and rb versus A , or 8, for DRO1E.

The equations and their coefficients are printed in the third phase, PRINT. Coeffi-
cients cards are also punched here.

In the fourth phase, RESIDL, the coefficients computed in COEFFC or entered on
the Lead card and the data from the Minitrack disk are used as input to compute the resid-
uals for all sets for each data point, Equations {(C-28) to (C-33) are printed as computed.
Equations (C-34) to (C-36) are saved on disk and printed after all points have been proc-
cssed. Plot data are also saved on the disk if plotting is to be done.

In the fifth, DRZPLT, a plot tape is generated from the disk file written in RESIDL.

input

The input for a regular calibration is a Lead card and one Minitrack disk file of fine
data (output from the PROOFREAD program). For a historical comparison, the input is a ,
Lead card, a deck of coefficients from the previous calibration, and the disk file previously
mentioned.

Card Deck

Input cards are fully explained in figure C-33. The input deck layout is shown in
figure C-34.
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115l$6Tt’lhl\ljllﬂlil§\1lﬂ|9x 'ﬂ”ﬂﬂﬁﬂﬂ!‘nklRl'!M:SHTIH'HA’!!I‘?O“{‘S“"FQ‘?””!'.l”Slﬂ!ﬁﬂﬂﬂ”llol“““ﬂ“"“"ﬂﬂﬂﬂ'ﬂ'ﬂ‘”'ﬂﬂ‘ﬂn
I f T 1 1
FIELD(S;
1 €, 1L = Palar, 0 = Equatorial
2 Station Number

3 KCA, 3 assumed decimals
KCB, 3 assumed decimals

5 . Frequency, 3 assumed decimals

or Historical Comparisons, these fielde must contain
the KCA and KCE of the previous calibration.

] Calibration Date
7 P, 1 = Historical, 0 =-Kegular Computation
8 SPECIAL » blank KCA, KCB and FREQ will be taken from the first disk record otherwise start

card values will be used.
for testing purposes only.

All values must be right justified,

This 1s m special option to he used with regular calibrations

Figure C-33.—Input card for DRO1E.

Historical
Runs only

START
// EXEC
// EXTENT
// DLBL
/i ASSGN
/{ EXTENT
// DIBL
// EXTENT
/fDLBL
/i ASSGN
// EXTENT
// DLEL
// ASSGH
[/ Mrc
/{ MIC
/1 ASSGN

Regular
calibrations
only

// PAUSE
/! PAUSE

* DRO1E

// PAUSE

/&

f*

DATA DECK

CARD

* The
the
X The
the

{f PAUSE MOUKT SCRATCH 0N 283
/] PADSE HOUNT Dk2001 ON 133
/f ASSGN SYSUO3,X'133
ASSGN SYSCLB,X'135"
*f/ BLBL DISK1,'FINE DATA TiTLE
an// EXTENT SYS0D3,DRZD01,.,2700,25
/f ASSGN 5Y50Q04,X*131'
// DLBL DISK2,'TEMP STORAGE-RESIDUALS',63/100,5D
/1 EXTENT $¥S004,111111,,,2400,300
ff DLBL DISK3,'TE® STORAGE-RESIDUALS' ,49/100,SD
// EXTENT 5YS004,111111,,,2400,300
F/ ASSGN SYS006,%'131'
// DLBL PLOTDE,'JRZOLE RESID PLOT DATA',59/100,S0
/i EXTENT s5¥s006,111111,,,2700,300
Ff ASSGN SY3013,X'283°,X'28°
7/ MIC VIM,SY¥S013,01
{f MTC REW,5Y¥3013
{/ EXEC DROLE
Laad Card
Coefficient fard Deck - for hiscorieal camparison caly
Iz
// PAUSE REMOVE AND LABEL PLOT TAPE
/&
rtitle detveen quotes (') on the card shown must be exactly
same ge that specified for the DROIK Program
extent on this card oust be exacrly the same as thar for
DROLE Progranm.

136.500',68/001,5D

Figure C-34.—Input deck layout for DRO1E,
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Minitrack Disk File

The first record contains general information:

Location (bytes) Item
105to 112 KC,
113t0 120 KCy
121 to 128 Frequency
129 to 136 Calibration date

The succeeding records contain data, one data point per record:

Location (bytes) Item
1to4 Hours
S5to8 Minutes Data point time
91012 Seconds
17 to 24 A,
25 to 32 B,
33 to 40 Decimal portion of 4,
41 to 48 Decimal portion of B,
49 to 56 C
57 to 64 R,
651072 Ag, [AUT
73 to 80 Ab, [AUT
81 to 88 N}
89 to 96 Ny
97 to 100 Station number
101 to 103 Plate number
104 Plot code
105to 112 ra
113 to 120 b
121 to 128 A,
129 to 136 B,

Qutput

The regular output consists of a tabular listing, a card deck, and, if requested, a plot
tape. The historical comparison consists of a tabular listing only.

Tabular Listing

The station number, KC, , KC,, frequency, and calibration data are printed at the top
of each page for identification (fig. C-35). For a regular calibration, the coefficient matrices
and the data vectors used in solving equations (C-33) and (C-34) are listed. Then for each
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01

EVUATORLAL CALIBRATION

STA 15

COL 1 1.79000Q0E+02
COL 2 ~2aT193T6E+QL
CUuL 3  2.903734E¢03
GUL & =l.240d2/E+02
CUL 5 B.,91COLRL+02
CUL & T H0LL0E+CH
COL T 2.196401E¢046
COL 8 =peh3B439Lr0D
COL 9 1.137740E+00

—2.TE93T6E + 0L

GUL 1 L T900uCE*D2
COL & =2« TI93T06ce0)
COL 3 2.903134t403
CUL & =)e24182TE+02
GOL 5 B8.91001sEe02
LUL & T.H05102E+04
COL T 2.i96L401E+06
COL 8 1.063051E-01
COL 9 ~64392321E+01

2 POITIRECGI = La.242632E402 T.B05027E+04 -1.9100803E403

KC A =50.066

=2.719314E+0)
B,910018L+02
~1.24182T7E+02
L5180 10ERQ&
~l.07654JE4+02
=1.910117E+03
-3, TH5252E404
~1+ 569010+ QL
3. 8416 8BE 0D

B.T14Q90E+02 ~1.2424006E002

2. 1193 ToErOL

B, 9001 BE+02
=-1.26182TE+Q2

1.51801l6E¢ 0%
=1 QT654TE+02
=1.916L17E+03
=3.TL525%2E404
=led%%?LloE+O]
-5,01lB8416E+01

05/25/12
KC O =49.97&

249037 34E¢03
=l. 24182702
T.805102E+0¢%
=lsQLOLLTESDS
“le5LB0LBES DY
24190401E¢00
5.2T3005E+0T
-1.51238Q0E+04
1.1015L8Ee02

FALEISTIXNE
=la24ld2TE+OZ
T.805L02E¢04
=leWiGLl17E003
1.518018E 04
2+196401E+06
b42T006L5E+QT
lati 346 34 e (2
~1.290626E+03

FHEQ =136.500NC DATE OF

EQUATIUN SET &

ELEHENTS OF

~1.241027E¢ Q2
1.51401B8E+0O%
=l.%l0lk7LerQ2
4. 152% 13E+ 05
2.583123E¢03
=3 1692520 +04
=6 1948 1dEC DS
=2.95 %0 14E+02
la343315E+02

ELEMENTS OF

ELEMENTS UF

=1.241B27E+02
1.51d010E+04
=1.9163 12403
4a 152593005
2:583123E403
=3, Tu5252Ee 04
=Gal94d 382005
~haFladloke0
~2.4268L5E03

ELEMENTS OF

HATRIX A

8.910018E+02
~1leQTo54TE+G2
L. 514018k +04
2.5831 236403
8.1400bBE+0)
4.152593L¢Q5
leldas3aTE+OT
-2.639935E+01
2.%04640E¢00

VECTOR A

MATRIX o

8.91001BEQ2
~1.070547E402
1.516018E«04
2.543123L+03
delbdbLBETYI
e 152993E 4035
Lo LA46ATESQT

9,331661E 901

CALIBRATION T20315

7.B05102E+04
=1.Vit1l7E*0D
2:1Y040Q01E+08
=3, Tu9252E+0%
L2 25993E0S
642100065E¢07
1. 809%93E+09
~4o4UdG00E+Q]
248364930E¢03

T.005102¢6+0%

2.196401 E+006
=3, To5252E404
B 27CAL5LH0T
-5, L9486 E+05
1.184637E+07
1.809593E+09
5.271607E+10
=1.372763E+05
T.0728855+ 04

L.SLBB3HE*DSH ~1.0T1462E402 ~1.9L1034E+03 -~3,.T302896+04 —1.5b64223C+01

2.19640LE+0&

=lel61LTE¢03 =34 7652526404

2a196401E+08
3o T02252L404
4.152593FE4086
&.270085E407
L.8Cu593E+0Y
LeO2Tu9rEt0%

b 2TCCO5 6407
=4, 194838LEe05
LelBaodTESQT
1.809593E+09
5.27L607E+1D
4s 4754 TEE*QS

=3,02G451E+02 ~3eTo5430E*04 =1e106T10Ec0S

VELTOR 8

1.550049E¢04 2.196403E+06 &.,270127E+Q7

Figure C-35.—Sample output listing of regular calibration for DROTE.

~6,5184I9E+Q0
~1.569019E+Q1L
~1s5L23H0E+D2
~2.954514E402
~2.6D9935E+01
=4 40BLOOE+D3
=1.322763E4+05

8§.926766E+0)
=2+ 4 6430E+Q0

L.086051E-01
=l.154716E+0L
l.034036E+02
=&, 9149026E+0¢
T.33100lE+0QL
1.027097E+04&
4 hT55TaE+QS
F500968€4+01
3.423724L£400

1+ 13TTH0E+GO
3.,8436B8E+ 00
1.101518E+02
Le 343315802
s U GOACEF OO
2.936430E+03
T.07246%E¢0%
~2.49643CE+ 0
B849T3234E4¢Q)

3.56H005%E+Q0

=6, 392321E+ 01
=5.018410E*0)
=L 2900 28E¢D3
~2.4263156+03
=3, 02985 E+02
=3.765430E¢04
=1.106118E-0¢%

3,6337Z4Er00

B.329032E+01

1+B34830E+02 ~1.29084TE+D2



SOT

EUUATURIAL CALIBRATIUN oss25/12

$TA

15 KC A =50.064 KC 3 =49.976  FREJ =136.500MC QATE OF CALIEBRATION T20315
EQUAT IUN SET 7
ELEMENTS OF MATRIX A
COL L L.790000E+02 =1.297270€-04 1,2245T8E-04 3.53T38TE+QQ
COL 2 =1.297270E-04 ©.39346TE~10 4.878717E-09 ¥.945115E-0%
CuL 3 L.224578E-04 4.878YTTE-D9 2.105598E-0T 4,504292E~03
COL & 3.53738TE*00 9.985115E-05 4.5042926-03 9.370397E+01
ELEMENTS OF VECTUR A
=3,943512E~13 T.9T2126E-08 5.939dQ6£~06 1.233559E-01
ELEMENTS OF MATHIX &
COL I 1.T90Q00E+02 =2.0B82004E=04 6,.663531E-05 L1.422383E+00
CUL 2 =24082604E-04 1.600843E-07 =5.529660E=39 ~1.143700E~0%
CUL 3 6.66353LE=05 ~5+5296L0E-09 4.72104%E-10 9.B854253E-06
COL & Le%22380E+00 ~1al43T28E-04 9.050243E-06 2.059089E~0L
ELEMENTS OF VECTUR B

=1.421085E-13 ~3,98837TE-06 1<794162E~07 3,8295356-03

Figure C-35 {continued).—Sample output listing of regular calibration for DRO1E.



901

EQUATURIAL CALTBRATIUN 0»/25/712

5TA 15  KC A =50.064 KC B =49.97& FREQ =136.500MC DATE OF CALIBRATION T20315%

EYUATIUN SET 1
A a0+l Xl2Y

€O = 19022854 X L0e-3
Cl = ,L10004616 K L0+ | 1 ¢
G2 = =-,784938336 X 1Q4=% -5
Q=0 ¢CLX+C2Y
CO = L3A54248% X 10#3
LI = =,82454236 X [O»=4 - &
L2 = 99947470 A 10* O

EQUATION SET 2
A= (0 ¢+ Ch X & C2 Y ¢ (3 XY o Ch K82 ¢ (5 Y2

CO = .092059752 X 10%=4 -1
Cl = 410003667 X 10= ] + 1
C2 = =,28363223 X 10%-3 -3
C3 m ,511990lb &£ l0%=5 -8
Cée m 11942400 X 10w-3 -8
CS5 = L,911130U03 X LO*-5% - o
B = L0 #CL X ¢ L2 Y «C3 XY ¢ 356 X¢2 ¢ C5 Vo2

CO = Ll2l426d9 X LO*-2 + 1
Ll = ~.F9T04034 X 10%=-3 -3
€2 = L998935%& X 19+ 0O

C3 = L40bLB2B32 K 10%=4 -7
G4 m LLliSeBOTd X 10e—4 - T
LS = 3500648353 X L00~-4 -7

EQUATION 5ET 3

Figure C-35 (continued).—Sample output listing of regular calibration for DRO1E.



Ae L0 +# CLX #C2VY #C3 XY ¢ Ch

co
[ %
[
L3
L4
C5
Ce

=y 1d6046TH
« 100041 L7
212373360
« IO 547584
WL13TF20%
~eLll404754
«22851145

B=goe+Cl X2y

co
[ )
(]
L3
Cé
[
co

Lol

co
cl
2
7
[}

E

+ 5608771944
-. 883707064
« 99561978
eh4bblBYE
W 22623102
«2T33l4 40
~20450271306

EQUATION SET &
A= CO +ClL X +C2Y

o B&309102
« 10004828
elT0204%T1
295244553
-+ 30505235

bsgo0wCl X2y

-ub249351 76
—-a3n9TL694
e FVIFL2 2%
« 43807431
- 42241919

EQUATION SET %

10#-2
10 |
L0»-2
10%=%
10e-3
10¢-3
10%=5

R

« L3 XY ¢ G4

10#-2
10+-3
10* 0
10%=-4
10%-4
10*-3
10*~5

BB M e oM

ez

LI T I I I

- LR

Xeg

[ 3
[

L - ]

L I I

¢ C7 SINIX) + C8

1044
10% 1§
10#-5
Low-3
Los-2

> OO XK

+ C7 'SINCY) ¢+ C

10e-3
LO*~3
10« 0
LO*-3
10e-2

o B 3 W

Figure C-35 (continued).—Sample output listing of regular calibration ‘fo—r DRO1E.

[ |
& e e

*

-3

* L5 VYol + b Y&

* L5 Y2 ¢ Lo ¥

Cosix}

casiy}



801

AmCO #CLX #C2Y +#03 XY ¢ChxeZ o5 Vo2 LT SIN (X) » Cé LOS {X)

co
C1
¥4
L3
L4
L5
c?
1]

= =, 8993034
= L100u3%56
& =-,22482%05
= .70342403
= L11467065
= LT4Bi6756
= ,5610909%
= =, 30231744

B=CO ¢ Ll X +L2Y

co
[}
L2
c3
(13
s
[ 4
L8

212869701
=2 540232534
«YPLTTSH02
«15931412
« 18238567
= L,IFH2318L
= -, 17155479
= =,21296327

EQUATION SET &
A= (0 ¢+ CL X »(2Y

co
cl
c2
L3
Cé4
[
e
ct
ca

* -, 195635039
= L1000 3943
= 14239020
= 50476005
= 10897120
s =, 11110931
= L21903153
= L605985725
= -,29983505

B=»L0 +CL A vL2Y

co
cl
€2
t3
G4
LS
(<]
c!
ce

= 5029411%
~u# 13683209
« 100015667
«3T652944
2 9UaTTLS)
=« 042493139
wi9428796
=s231%0077
~s 2T9T3I224

PO AN A RN YD

10%-4&
10+ L
10+-3
10&~-5
10*-23
10*=5
LO*-~3
10e-2

R . 5 8 5 B B

4 L3 XY » L&

10%-2
1G*-3
10* 0
10¢=4
104-4
10%-4
10¢-2
10e-2

B R B N

L3 AY + Ch

10%~2
0% 1
10e-2
10%=5%
104-3
10%-3
100-5
10%-3
10#-2

R B W N N

+ L3 XY ¢ CA

10%-3
10#-3
10+ 1
10%-5
10%=4
1004
10%-5
10e-2
Low-2

B BRI M X

Figure C-35 (continued).—Sample output listing of regular calibration for DRO1E.

EEEEEE)

_ N~

€00 D A

*
-

ne2

*

-] v

+ ¢ 114

xe2

xXe2

-
ot g g wd G5 W

*e b i1}

¢ C3 Ye2 & CT-5IN 4¥) + C8 CLus LY)

* L3 Y®2 & Cb ¥Y*d ¢ LT SIN (X) + C8 COS (X)

¢ L3 YoZ & Co Ye3 « (T SIN (YD) & CB COS V)



601

CQUATURIAL CAL IBRATIGN 05725712
Sih 15 KC A =»50.064 KC B =49,976 FREY =136.590MC VUATE OF CALIBRATIONK T20315

EUUVATIUN SET T )
A= CO + C9 {EN/JR #{~SIN BI- (1~E2)/R * COS B) + C10 (I1-E2)/R * SIN B8 = EN/R & COS B1 + Cl1 OEL AQ/ODEL UT

CO = =,49174189 X 10&-5
C9 m =, 4776021 X 10+ 3
Cl0 = ,590%58836 X 10* 3
Cll ==,2725701l4 X 10%-1

B » GO + L9 (EN/JK % (CUS 8) & L1-NZD/h * S5IN B)+ ClO (-EN/R ® S1H & + {L-NZ)/R * (OS5 B} ¢ C11 OEL BOJDEL UT
CQ = =,50513636 X 10#-3
C9 = =,43234216 X 10» 2

(lO =a=,59H50284 X 10+ 5
ClL = ,286103685 X 10* |

EWVATION SET o
A= CO + £9 (ENJR *(-5IN B)- 41-E2)}/R ® COS &) & C10 (L1~E2}/R * EIN B - ENJR = (05 B)
LO & -, 11590499 X 10w»=3
€9 = =,13519063% X 10+ 3
Clo = ,304%49211 X 10« 2
4= CO + C% (ENJR * (COS 0) « LI-N2)/R ¢ SIN B3¢ C10 (-ENJR & SIN B + [1-NO/% * COS 8)
CO = =,0464T000 X 10»-%

€9 = =, 19147432 X 0w 2
Clo = JloT47848 X 10* 3

EQUATION SET 9
A= (O + L11 DEL AQ/DEL UF

CO & =,260340085 X lQv-4
CLl = ,13174258 X lge-2

8= Ca + Cll DEL BOFUEL UT

CO = =,155376440 X LO»-3
Cll = 19578892 X 10*-)

Figure C-35 (concluded}.—Sample output Iisting of regular calibration for DRO1E.



set, the equations are given along with the computed coefficients written in scientific nota-
tion {powers of ten} and with a number that represents a modified exponent determined as
follows:

Coefficient Modified exponent

Cy:Cy y+3
CI,C; | y

c,, Cl% y

G, Cy y-3
C4, q} | y-3
Cs» Cy y-3
Cﬁ: C6 N y - 6
C7, C:] y+3
Cy, Cy y+3

¥ represents the actual exponent. For both a regular calibration and a historical tun, two
residual listings are generated, the first containing residuals from equations (C-28) to (C-33)
(fig. C-36) and the second containing residuals from equations (C-34) to (C-36) (fig. C-37).
In addition, the time, A, 8,, A, , B,, , ra, and rb are listed for each data point on each of
the two sets of residual listings. The points are further identified by plate number. Sum-
mary lines give the rms value of the residuals.

Coefficient Cards

For each set, 10 coefficient cards are punched. Coefficients are punched in the £
format with eight decimals in a field 15 columns wide (NN.NNNNNNNNExNN). The first
card contains the station number, calibration date, set type (4 or B), and the first three
coefficients of equation (C-28) (fig. C-38). Each succeeding card contains five consecutive
coefficients and the card number in columns 76-80 (fig. C-39). The last card contains a
dummy value in the last field.

Plot Tape

The low-density tape (fig, C-32) for the CalComp plotter described earlier is generated
with a regular calibration run.
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[RE!

EQUATURT AL CAL LEAAT [UN 03725712

5TA 15 KC A =50.064 KL B =49.976 FAEQ =136.300MC DATE OF CALLURATIUN 720315

ur AC ec AM BM A LT RAL ROBL RAZ H82 HRAY ADBI RAN RBe RAS ARS RAS  RBo
PLOAD
204H56.8 3,820 2.369 40.43% 52.343 - 2 5 1 & -0 3 2 3 -2 2 [+) 1 -0
204857.0 =3.4b65 2.3861 45,596 52+ 335 & 2 5 1 4 -0 3 2 2 =2 1 0 0 =0
204857.2 =3.303 2.353 45. 76l 52.327 1 1 2 1 1 -1 -0 1 2 -2 i 0 -0 -0
20485T.4 -3.148 2.34%% 45.918 52.318 =2 2 =1 i -2 -0 -3 2 2 -1 1 3 -0 0
2065 T. 6 -2.987 23306 “l.082 52. 310 -4 1 -y b =% -0 -5 2 =0 -1 -1 1 -2 1
2064857.0 -2+ H26 20324 &1.c41 52,302 -2 i -1 1 -2 -0 -3 2 -0 -1 -1 i -2 1
2Uu4dsd.0 =2 6043 24319 47,359 52.293 3 1 L] 1 3 -1 2 2 2 =1 2 1 +] L
206698,2 -2 .499 2.310 47,541 $2.248% % 0 5 -0 5 -1 4 1 2 -2 2 1 1 Q
20465844 ~2e330 2.301 Gr 1271 52.27a 1 1] 2 -0 2 -1 0 1 1 -2 1 L -0 1
20%u6%B.6 =216l 2.292 41,486 52.268 -3 -0 -2 -1 -2 -2 b ] 1 =-Q ~2 -0 i -2 o]
Z0G8b3.8 =2.017 2.2313 4d 01 52,259 —4 =1 -3 -1 -3 -2 -5 2] -0 -2 -0 0 -1 0
204859.0 -1.854 2,273 hd.cl2 52.250 -2 -1 -1 L, =1 -2 -2 g 0 -2 0 0 -1 Q
206p59.2 =-1.691 2+26% 48.370 52.242 3 -2 L) -2 4 -3 3 -1 3 -3 3 -Q 2 -0
206899 .4 -1.527 2.256 4u.532 52.233 5 -2 5 -2 [ -3 * -0 2 -2 3 0 1 ]
204d59. b ~1le3b3 2240 LML) 52.24% 2 -2 2 -2 3 ~3 1 -Q 1 -2 1 0 Q Q
2040%%. 8 «le.208 2.237 “d.g%8 52,215 -1 -2 =1 -3 -1 -3 -2 -1 4] -2 1 [+} -0 ]
204400.0 =1.04% 2.2¢48 49.024 52,206 =4 =3 =4 =3} =3 -3 — ~1 =0 -2 0 =0 -1 -0
204930.2 -840 2.214 A9,186 52.E97 -2 -3 -2 ~h -i ~4 =3 -1 4] -3 1] -1 -1 -0
204900, % -eTib 2. 208 49,345 52,148 h] -4 3 =4 4 -4 3 -2 2 =3 3 -1 Iy -1
2949004 =-u551 2:200 £9.50T S5¢2.1178 T ~3 T -3 7 =3 ] -1 L] =1 L Q 3 1
204400.8 -.30d 24190 4d.6T3 4109 3 =3 3 -3 % -3 3 =1 2 ~1 2 0 1 L
204901.0 =-.232 2.180 4%.833 52,160 -1 -4 -1 «5 =1 -4 -2 -2 -0 -2 [+] -1 -1 -0
2064902.0 589 2+131 0,620 52,112 3 -3 3 -5 3 -4 2 -2 0 -2 1 -1 -0 -1
20490242 145 2.122 50.b17 52.102 -3 -5 -i -5 -7 -4 -9 -2 -7 -1 -7 -0 -8 -0
204902, 4 +¥09 2,111 50.976 52.0%2 -2 =5 -3 -5 - by -3 -2 )] -1 1 -1 -0 -1
204903.0 1.401 2.080 51,460 52.061 5 b 5 =& 5 -5 4 -2 2 -1 3 -1 1 -1
204903.2 1.564 2.071 5l.62> 52.0491 [ -5 5 =5 5 -3 4 -1l 2 ] 3 ~Q 2 -0
204903.4 1.729 2.0l 5l.T42 §2.0640 2 -4 1 ~b& 1 -3 o =0 1 1 1 [+] 2] 1
204903.6 l.8HY 2.050 51,451 5£.030Q =1 =5 =2 =5 -2 -3 -3 =1 0 1 1 -¢ ~0 -0
204503.8 2,049 2.039 52.11% 52.019 -{) -4 -1 -y -1 -2 -2 -0 i 1 2 Q 1 0
204904, 0 2.213 2.029 52.2T% 52.009% L] +5 2 -5 3 -3 1 -1 3 i 3 -0 2 -0
20490442 2.32711 2,019 52.4%3% 51.998 7 -4 6 =% & -2 ) 0 & 2 & 1 3 0
20490% .4 2.5%1 2.004 Slenh 51.984 ] -4 5 - 5 ~2 L) -0 ] 2 2 -} I -0
[ 111N RHS RHS AMS RMs RMS RMS RMS RMS RMS RMS AMS RMS RMS RMS
TS AL dol RAZ ez RAJ R4 RA4 Rub RAS Ro5 RAS Ry

ire -003129 -0030?7 002956 003055 . 002830 001727 002730 000960 ,00L96T ,001951 001605 .000T34 0015638 000711

Figure C-36.—Sample output listing of first residual set for regular calibration and historical run for DROTE.



EQUATUOR AL CAL IBRAT jON 08s25/12

STA 13 RC A =50.06% KL B =49.9T6¢  FHEG =)3&,500MC DATE OF CALIBAATION T20315

ur AC e AN BH RA  RB RA7  RBI RA8 RBH RAY RA9
PLOMD 204B56.8 -3.b26 2.3649 Yb.G3k 52,343 4 2 3 3 3 3 3 3
2048%1.0 =3.4b% Zedbi 46,59 $2,335 L] 2 3 3 3 3 3 3
204857,2 =3,303 2.353 46, Tl 524327 1 1 -0 2 -0 2 -0 2
20%4B5T.4% -3.148 Zed44 46,918 52,318 -2 2 -3 3 -3 3 -3 ]
204857.6 -2.9d7 2338 w7.082 52.410 -5 1 =4 2 =b 3  ~a 2
204057.4 =2.d28 2,428 wl. 24l 524332 -2 1 =3 FE | : -3 2
204858.0 =2.+863 2,319 %7.399 52.243 3 1 2 3 2 F 2 2
2048582 ~2.499 24310 4T.561 52.245 4 0 3 2 3 1 3 i
204850 .4 =-2.3348 2.301 47,727 52.774 1 ] 0 1 [ 1 -0 1
204458.6 =2,141 2.292 47,806 52+428 -1 -0 -ty 1 -4 1 ~h 1
204d58 .8 ~2.017 2.283 48,051 52.259 -4 =1 =5 1 =3 0 -5 0
204459.0 =1.854% 2.273 4d.212 52.250 -2 -1 -3 e =3 4 -3 ¢
204859, 2 ~l.b¥l 2.204 44.370 82,242 3 =2 3 -1 3 -1 2 =1
204459, 4 ~1.52¢ 24258 4d. 532 52,233 § =2 4 -0 & =1 4 =1
204659 .6 =1.363 2.246 4t 699 52.22% z ~2 1 -0 1 -1 1 -1
204449.4 -1.208 2.237 4d.850 52.215 =l =2 =2 -1 =z ~1 =2 =1
2065906.0 ~1.044 2.229 49,024 52,206 ~h =3 =5 - -8 =2 =5 =2
2044900.2 -, 680 2.418 LT healal “3 -3 3 =7 e} =2 =3 =2
20490044 - Tlb Z.208 b, 345 52.143 Y - 2 -2z 2 -3 F S )
20490046 ~.551 2,200 &9, 507 52.478 T -3 ] 1] 6 =2 & =2
20490048 =-.348 2.190 44,673 52.169 i -3 F 1 -2 FAEE ]
2049G1.0 ~ 232 2.140 4. d3l 524150 ~l =4 =2 =3 a a3 -2 -3
20449C2,.0 " GdY 2.134 90.6%0 524012 3y -5 R 2 =4 F Y
206902.2 +T45 2.122 50,817 52,1432 =8 «5 = =3 =f w3 -3 -
204902 . % «909 2.111 57,9746 52,092 -2 -5 -3 -3 -3 -y ny -
200903.0 Lav0l 2.000 Bl kb 5. 048] 5 -o 5 =4 5 =% PR
26490342 1+5066 2.071 Sleb2% 52.0451 & -5 5 -2 5 =3 5 =4
204903 .4 1.729 2.001 51792 524040 2 -4 1 =2 1 -3 1 -3
204903.6 1.8d5 2.050 %1.951 52.030 =l =5 =2 =2 =2 =3 +2 -3
204503.4 Z.0=9 2.049 SZall% 52019 - =% =l =2 - =3 -1 -3
204904.0 2.213 2.029 52:27% 52.0Q% 4 =5 3 -3 i =3 2 =3
20440442 2,371 2.019 H52u43h S51.99d T -4 7T -2 T -2 6 ~2
20490444 2,581 2.008 52,599 51.%48 6 =4 [ - 5 =3 5 -3
20490448 2.704 1.998 52.765 S5L.9TT 4 =3 3 =2 3 -2 2 -2
NU. RHS HHS RM3 AMS RMS RHS
PTS Wat Rat “AS LEH) KA (L]

179 002966 002678 LO02973 L0Q297V .002981 .003008

Figure C-37.—Sample output listing of second residual set for regular calibration and historical run for
DRO1E.

1 2 3 4 5 B

: — TH.NNNWNNNN EX BN Egr
L2358 739 HMHNAITNBGITEANDHEN NN B IR DN NIRE BT ROULA RS RN 0 AU NIRRT A HAMSSETEE VT AT NT il

FIELD(S)|
1 Station Number
2 Calibration Date (YY MM DD)
3-5 Coefficients 1-3 (Equations C-28 to C-33 for A and B, eight decimals, decimal point punched in third column
of each field and exponent)
& Equatrion number 4 or B

Figure C-38.—First coefficient card {A and B sets} for DRO1E.

1 2 3 4 5 ]

RN, NHNARNETNN
T4 TNV DM RZBHBU BB A BITD DN DM B ITIANI0 A 4243 M A M6 4T 20 49 8051 153 S4 9556 57 5 WO G2 BI M BA G647 5000 N TA 0 W T [m 7T B 7 ml
i

FIELD(S)

1-5 Coefficients in consecutive ovder beginmning with equation (C-29)

6 Card No.

Figure C-39.—Coefficient cards 2 to 9 (A and 8 sets) for DRD1E.
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/7 JG0B URDLY FAAS ) 3314y 0y 150013 NASA
// OPTLON 5YM.CATAL NODECK
PHASE DRO1JROUT
// EXEC PL/I
* PROCESS LISTOsNOUPTSTHT
DRZGL4: PRUCEUURE OPTIONS{MAINIS

Looe:

UECLARE START FILE STREAM INPUT ENVIRUNMENT (F{80) MEDIUM
(S5YSIPT 25400 )y
FINE FILE RELCORD OUTPUT ENVIRONMENT (F{3400, 136 MEDIUM
{5YS50184231%))y
AMp FILE RECORD OUTPUT ENVIRONMENT (F(16B80,56) MEDIUM
(SYS5018,2314))
LsT FIie PRINT ENVIRONMENT {F{130)} MEDIUH {5YSL5T,1403)
I
DECLARE 5TA CHARACTER(%) EATERNAL » TYPE CHARACTERULOIEXTERNAL,
PLT CHARACTER(3) EXTERNAL,
(XC.YC,ALC:DLC,HRvEHC:NSC'VC]FLUAT DECIMALILS) EXTERNAL
JNR  FIXED BINARY EXTERNALG '
OELLARE (AL‘3IgUL(3i.FILL:PC(&]iPCP(b})FLUAT DECIMALIL1S);
DECLARE PLC CHARACTER {41,DM CHARACTER(1 )
KR CHARALTERA{T )95 EQ CHARACTER (8)s
MRR{100) CHARACTERI3)} EXTERNAL +NMRR EXTERNAL;
MNMRE=03
UPEN FILE USTART)4FILELST);
T FILEISTARTIEODIT lSEQ;TYPE.DHlIA‘S)'Ki2]|A‘10}gX159'.hl1)i;
1F SEQ=VADDITION® THEN UO3
RR='START ';
CALL OVERLAY(2DROLJOCA);
CALL DUTPUT (SEGsRR };
END3
UPEN FILE(FINE)sFILELAMBI;
N ENUFILE (START) 6 TO ALLOVR ;
GET FILELSTART) EQIT {STA!PLT1XC:YC’AL1DL:NR:HR:RR!PLC:DH'
iKLl):A(QL!Xll}sAl3’32‘K‘1lrF‘7;3l'aﬁil)oZF‘Z'O)oF‘5n3lo
X[l},ZF(3g0)gF(6.3)gX|1’sF‘1|lelllF‘613l’X(l’t
AlTI s X{1)eAla) Xl 9)0ALL) )G
ALC=ALI31/3.0ED3;
ALC=ALC+AL{2)/6.0E0LS
ALC=(ALC*A851AL{1')]*0.261?99337?9E00;
IF  ALLLIK0.0E0 THEN ALC=-ALCS
GLE=DLU3) /3. 6E03;
DLC=0LC+DLA2 W6 .0£01 3
DLC=(ULCH+DLE1) ) %0 1745329252801 3
iF RR=YREPLACEY THEN DG3J
NMRR=NMRR+1]1;
HRR INMRR) =PLT
EnND $
IF PLC='PACT* THEN 6U TO CALL3;
IF PLC=*PLATY THEN DUS
GET EDIT (PC,DMIL6ELL3:00-X11)A{L11)5
GET EDIT (PCP,DMILGE(13:0)sX{1)sAll}};
60 TO CALL3;
END 3
ELSE 0DO3
CALL OVERLAY (*0x01J02%);
CALL STRSOL {PL.PCP}3
IF PCPIL)}=9999999.9 THEN LG;
ON ENDFILE(START)GD TO
LGOP;
FLUSHEGET FILE{STARTIEDITLOM)
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(X{72)s ALL)DS

GO TO FLUSH;
END3

END§
CALL3:z (ALL UVERLAY ('DROLJC3?);
LCALL MTRACK APC,PCPyPLC);
GO TU LUOR;
ALLOVRE CALL UVERLAY {'DRULJGCA?);
CaLL OUTPUTISEW.REY;
END3G
/= END UF DATA
INCLUUE TJKVCEM
INCLUDE 1JKVBCM
INCLUDE 1JXVYTSN
INCLUUE TJRVICM
INCLUDE [JKGNLD
INCLULUE 1JRTCusM
INCLULE LJKTGUI
INCLUDE TJKESLD
AINCLUUE IJGFIELZ
PHASE DRULJCZ 9%
/4 EXEC PL/L
* PROCESS LISTUSNOUPTSTMT
STRSGL3 ¥ROCEDURE (PL,PLP);
UDECLARE (DSLIMUIENTRY;

UECL ARE PNCH FILE STREAM UDUTPUT ENVIRONMENT (F{TB} MEDIUM

(SYSPCUH.2540) 03

UcCLARE LS5T FILE PRINT ENVIRONMENT(F1130) MEDIUM (5YSLST.1403)

DECLAKE (PCL{6)4PLPLO))FLUAT DECIMAL (15103

)

UECLARE 3TA CHAKACTER{4} EXTERNAL,TYPE CHARACTER{10)} EXTERNAL,
PLT CHARACTER (3) EXTEANAL, NR FIXEL BINARY EXTERNAL»
(XCeYLaALCIDLC ¢yMR) FLOAT DECIMAL{15) EXTERNAL,

1 DAY DEFINED UDAYEL(2 YReZ2 MOs2 DYICHARACTER (2)3

OECLAKRE UAYE CHARALTERIG )
DECLAKE(STARLTS }oS5TRY FIXED BINARYS
DECLARE RJUOUTI8) CHARACTEK {84);

UECLARE ITUENT(T5 ) CHARACTER(81,L0DELTS MCHARACTER(L):
LECLARE (LX(6) JNXL5) 91 AS(2),IDS{2)}FIKED BINARY (201);

DECLARE NGU9) FIXED BINARY;
VECLARE CUPY FIXED BINARY;

VeCLARE KEJSW CHARACTER (2)y FD CHARACTERIL) G

UECLARE SU CHARACTER(L)S

DECLARE 1 SUMS,(2 5Xg 2 5Y, 2 SXRy 2 SYR, 2 SEy
2 SX2y 2 5Y2, 2 SK2Ry 2 S5YZR4 2 SNy
2 X3, 2 5Y3, 2 SX3R, 2 SY3R, 2 SXEs
2 S5X&4» 2 S5Y4. 2 S5XYR, 2 SXYZRy 2 S5YLs
2 SXY. 4 2 5X2Y2, 2 SX2YR, 2Z S5Y2ZRZs 2 S5KN»
2 SKk2¥y 2 5KY 2, 2 SX2R2s 2 SX2Es 2 SVNs
2 5X2Y, 2 SXY3, 2 -5XREy 2 SYRNs 2 SXYE,
2 S5Y2NM, 2 S5XYN)
FLOAT DECIMAL (151}
VECL ARE {ASETS by NUT4), XIU5), WX(626)y dXViG),

OSITS dy X474}, YI(5}),

XTXI6e8),

ELT74), YiT4)) FLUAT DECIMALI{LS )3
LECLARE (ACy ADF¢ ASMe CADF+CODCy CUODF¢LDSy

Dy DAy DC

UDFy DMy DEM, EC, FNRy NCy Ha RAy Ry
SUCy  SVUF + XDy X2 » X3, YDs Y2. Y3, SADF,
REMy RMORA, RMSRD) FLOAT DECIMALILS);
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DEGLAKE (INyIM) FIXED BINARY (30);
UPEN FILE{PNCHI);
[h=63
IM=1;
SUMS=0.0ED
UAY E=DATES
RMSKA=(.0ECD; RMSRDU=0,0EQ0
NLD=C;
NRJI=03}
£=0:
CoC=C05L0LC)
HOC=5INCDLC);
GETSTARINCD=NLU#]1;
QT EDIT (STARUGNCD)(XACIdYILI)IDO I=1 TO 5)}) {XUT)F(3),
LOFLT43))
IF STARUNCO)>T74  YHEN DU5
NCD=NCD-13
FNR=0.0;
GO ¥ GETCAT;
END;
K=STAR{NCD};
LUDE(RI=" MY
A(KR}=0.0E03
Y1K)=0.0ECS
DG I=1 TG NR;
XK I=XIKI+x{(1);
Y{K)=Y{K)+¥I(]});
END3;
FNR=NR 3
AF NE>3 THEN U0;
4=13
OM=0.0;
0D I=1 TO NR;
AD=ABSIFNREXI{L)-X{K}};
IF Xb>DM THEN D03
OM=XD;
J=13
END;
YO=ABSIFNReYI{I)~YIK});
IF YU>DM THEN VU3
DM=¥D3
J=l3
END;
END;
X{iKI=d XEK )-XELJ} /L FNR-1.0£00)
YAKI={YAK )Y I LI V/ L FNR-1OEOC )3
END;
ELSE DO
RE{K)I=RK{K} /FNRE
YiK)=Y (K} /FNRS
ENDG 3
XEKI=X{K)-X(;
YIK)I=YIK)~Y(C}
GO TO GETSTAR;
GETCAT: GET EDIT (STRJIDENTISTRILASISIRIZOS(STR)JCODELSTRII(AXLTISF(3),
K(2) A8 sFL10,8) XLl »EL108) X (38)yA0L));
IF STR>¥4 THEN GO T4 ITRATE;
U0 K=1 TO NCD;
IF SIR=STARIK} THEN GO TG MATCH;
END;
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bu TG GETCAT:
MATCH: K=35TR3;

FNR=FNR+1.0;
DUF=0S ) -0LC;
ADF=ASIKI-ALC;
CuS=CUSIL5IKR))
SUDF=SINLOOFb;
CULBF=LJS{DOF );
CADF=COS{AUF);
U= CUUF +COC *LuS *{CADF-1.0E0G) 5
SAUF=SIN(ADF);
E{KI={LDS*SAF ) /03
NIK}=(S0DF-SDC=CUS*(CADF-1 .0EQ)Y /D
X2=XKIRI*XIR) ;
Y2=Y(RIEY(K)]
X3=x2#X{k);
Y3=Y2eY{K)};
R=X2+¥23
SX=S3X+X(K);
SY=SY+Y{K);
SX2=SXZ2+%Z}
SYZ2=5Y2+¥2;
5X3=5X3+X 33
SY3I=5Y3+Y33
SX4=3X4+X2#X2;
SYG=SY44Y2%Y2;
SAKY=3SXYEX{KI®Y{K)3
SK2Y=S5KZY+X2%Y(K) 3
SKYZ=5AYZ2+X(K) %¥2;
SK2Y2=5X2Y2+X2%Y2;
SK3Y=S AV +X3RY(K) 3
SAY3I=SXY3I+X{K)*Y3;
SAR=SXR&X{K) %R}
SYR=SY4Y (K )R ;
SXZR=5RZR+X2#%R}
SY2R=SYZR+Y2%R;
SX3R=SXIR+XI%E;
SY3IR=5Y3IH+ YI*R;
SAYR=SAYREEIKIRY( K)*R;
SK2YR=SXIYR+X2Z¥Y{K}*R}
SAXYZR=SAYZR+ XL KI¥Y2%R}
SRZRZ=SK IR+ AR 3
BYZK2=5Y2R24Y2%R¥R}
SE=SE+ELK ) ;
SN=SN+NIK);
SXE=SKE+X{K)*E{K);
STE=SYE+Y(KI*E(K};
SKN=SXN+X LK) ENLK) 3
SYN=SYN+Y{K)ENIK) 3
SAVESSKYE+X{KJEf{KI*ELK) ;3
SKYN=SAYN+EX (K) 2V (K)ENEK) ;
SX2E=SKZ2E+X2*E(K)}
S5YZN=SY2N+Y2®N{K) }
SKRE=SXRE+X(KISR*E(K)
SYRN= SYRN#YIK)*R*NL{K) S
CUDEIRK)=Y 3
GU TO GETCATS

ITRATE: N3UL=(Q;

MATRIK: KTX{1s1)=FNR;
XTX{Ll:;2)=5X%;
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ATX({Ls3)=57;
KTX{Lea)=5XY;
ATX{1.5)=5X2;
KTX({1¢6)=SXR;
KTX(2.2)=5%X23
KTR(Ze3)=5XY5
ATAL244)=5X2Y;
ATX{2s5)=5X3;
AXTX(246)=8X2R}
XTXL343)=5Y2;5
XTX{3s 4)=5KY 24
XKTX(3,5)=5X2Y3
KTX{ 39 615 XYR3
XTX 4p4d=5X2Y25
ATX(4,5)=5X3Y;
XTX{4s6)=SKZYR 5
KTX(545)=5%%s
KTX(5,6)=SX3H;}

ATX (69 6)=5XK2R23

DO J4=1 TO 5;

DU L=J*l TO 63

XKTX{L s JI=XTX{JgL )3

CEND3

END

WX=XTX}

WXV{1)=SE;

WXV{2)=5XE 3

AXV(3)=5Y¢k;

NX¥Lla)=SXYE;

wAVL S)=SX2E;

WAV Ib )IZSXRES

CALL LINKPF(DSIMUQs WX o WAV INsIM);

PC=nXV}

ATXLL450=5Y23

XTXL 126)=5YR;

XTXL245)=5K¥2;

ATAL2 0 =SAYR;

XTX{3¢5)=5Y3;

XTX(3+61=5Y2R}

XT X% y51=5XY3;

XTX{4s6)=5SXY2K;

ATX(5,5)=5Y4;

KTXL 5y 6)=SY3R:

XTX (b646)=5Y2R2;

Do J=1 t0 5;

Ul L=9% TO 63

KT L od b=XTX Lok} s

END 3

END;

WA=XTX3

WXV{Ll)=5N;

WXV{2)=8XN;

#XV{3)=SYN;

WXV 4)FSXYN;

WAV(5)=5Y 2N;

WAV(G)}=SYRN;

CALL LINKPFIDSIMQyWX XV INgIM);

PLP=HXY;

NSOL=NSGL*1; COPY=1; _
PLATGUT :PUT FILE(LSTIEDET {*SOLUTION NO.",NSOL+*STATION? ySTA' PLATE!,
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copPyYes

RESID:

PLT e TYPE MO 704 ¥ 72y YRILPAGLs XI3T ) AvF{2) X&)y A,y
KUL1) oAl a) o X{a) s g X (L) g ALY o X 2 ALLG D 4 X (29}, AL2),
2lasA12)2)3
PUT FILEILSTIEDIT L'PLATE CUNSTANTS®,PCsPLPIISKIPySKIPyALLD),
20SKEP, X{10) 461 XI3) ,ELL15,8)0))35
#UT FLLE(LSTIEDIT {'STAR NU. 'y *CATALOG NOJ's"RIGHT ASCENSION®,
SDECLINATION? *RESIDUAL A*y* RESIDUAL D ',*COLE")
(SKRIPeSKIP,A(8) o X14) g Al11)aRE4) A 15D, X(6)4A01L10,
X16) 3ALL0 ) X{4)s AT10)sX(5)4A14));5

KR=C;/*KK KEEPS THE INDEX GF THE WORST RESIDUAL %/
Ks=1; /% KS COUNTS THE NUMBER OF STARS THAT HAVE BEEN DONE */
KEJSn=" %5 /% THIS SWITCH IS TURNEU *ON* IF ANY REJECTS
SHUW UP IN THIS SOLUTION */
KK=03 /%KK CUUNTS THE REJECTS FROM THIS SOLUTION */
NKET=03 /% NRET COUNTS REJECTS PUT BACK IN &/
REM=0.03 /% RFM IS THE LARGEST RESIDUAL  */
RMSRA=0.03 RMSRD=0.03
K=STARIKS)
IF CUDE{K)=*M® THEN DO}
KS=KS+13
IF KS>NCO THEN GO TO TSTEND
GU TU RESLD:
END;
X=Xk IxUK) i XI=X{KI®X2;
Y2=Y{KISY (K} Y3=Y{KI#¥2}
R=X24Y2;
EC=PLLLI+PCL21 X (K I+PC 3P RY{K I +PLE4)*XIKIEYIKI+PLIS) $X2+PCLB) *
X 1K) *K;
NCSPCPULI+PCPE2)# XIKI+PCPLI) ¢ Y (K ¢PCP A X LKI¥VIK)+PCPISI#Y2e
PCPIGI*YLKI*R;

UA=ATANLECZLCOC~NC*SDC IS
IF SIGN({EC*SINCUS{RIIIZLCDCRCDS*INCH LSDC/CDC) ) M1 +=5[GNLDA)
THEN DA=DA+3.,141592653589;
AC=ALL+DA
AUF={5DC+NC*LDC }*COSLDA) &
VOF={COC-NC*SuC )3
DU=ATANL AUF /DDF)
iF ABS{AC-ASIRK}IP>La04T720 THEN IF ALDASIK) THEN AS{K)=ASIK)+
6.,2831853;
ELSE AC=AL+
6.2831853;
HA=(AC=AS(K))®CUS(OSEK1);
RU=DC-DSL{K);
KA=RA®2.0620480625E053
RU=RD*2.0626480625E053%
ASM=LASLKI*5,T295TT9513E01)/1,.5E0G1 5
TAS{L)=A5M;
1AS(2)={ASM—IAS{1))I%6.0EC];
ASM={{ASM-TAS( 1)) *6,0EUL-1ASI2) ) *6.0E0L;
USM=ALBSLDSIK) ) *5, 7295779513601 %
105(1)=DSM;
405(2)={DSM-10S(L)1*6,0E013
USM={{0SM-TDS1 1) 126 0EQL-TDS(2)) %6 ,0E01;
1oSEL1)=1uStL)*SIGNIDSEKI};
If I0S{1)=0 & SIGNIUSIK)}I<0.0 THEN 5G="=9;
ELSE Se=? 3
IF CODEER)~="R" THEN GU %0 REGLN;
KK=KK+1l}
I¥ KK>8 THEN 003
PUT FILECLSTIEDIT(YMURE THAN 8 REJECTS FROM THIS®
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27 SOLUT ION® }LSKIPy2A)3
GO TU ERROUT;
END3Z '

IF 56=%-1 THLEN PUT STRING(RJODUT(KK)IIEDITIXK,IDENT (K )y 1ASs ASMy 56
s1DSUSMaRAPRDIIFE3) 4 X 1B e ALB) 3 XIb ),
FO3)oXEL)aFE2) o XU ogFL653) X0 T)y
AlL)sFU1)aXUL1)aFL2) o Xi134F(693 )y
X€4) sF19,3) o XI5 ,F(9,3));

ELSE
PUT STRING (RJOULAKK) PEDITUK,IDENTIK)  IASsASHe IDS o DS M RASRD)
(FU3) g X8B8 e A8 o 24 X061 2FE3) o XL L) oF( 2) ¢ X{1) sFl 643D}y
X(4) s FUS 33D s X1U50eF(F43));
IFf ABSIRAJSMR & ABS{RDICMR THEN DO3
COUELK )= %3
NRET=NRET+1;
NG INRETY =K}
FNR=FNR+1,.0;
SX=SX+X(K);
SY=SY+Y(K);
SX2=5X2+X23%
SY2=SYZ+Y23
SX3=5X3+X3;
SY3=5Y3+Y3;
SX4=5Xa+ X2HX2;
SY4=SYA+Y2EY2;
SXY=SXY+X{K)*Y {K);
SX2Y=SX2Y+X2*Y{K)3:
SXY2=5XY2+XiK)*Y2;
SX3Y=SKAVHXIXY (K} ;
SXY3=SXY3+ X{K)&Y3;
SK2Y2sSK2Y2+X2%Y2;
SXR=SXRe+X{KI*R;
SYRaSYR+YIK)*R }
SX2R=S5XK2R+X2*R ;
SY2R=SY2ZA+Y2%R
SXIR=SX3IR+X3*R ;
SY3R=SYIR+YI*R ;
SATR=SXYR*X{KI*Y[ K} *R;
SX2YR=SX2YREX2%Y (K} *R;
SKYZR=SXYZR+X{ KI*y22y;
SXZR2=SX2RZ#XZ2 *R#R ;
SYZRZ=SYZRZ+Y2 ¥R*R ;
SE=SE+E(K);
SN=SN+NI{K);
SXE=SXE+X{K)*E(K}3
SYE=SYE+Y(K)*E(K);
SAN=SXN+X{KJENIK);
SYN=SYNEYUK)IFN (K ;
SXYE=SXYE+X{K)I®Y(KI®E(K) 3
SXYN=SXYN#XEK Y (K IENEK )5
SX2E=SXZE+X2%E(K)}
SY2N=SY2N+Y2#E(K);
SXKE=SXRE+X{K) #*R*E(K) ;
SYRN=SYRN+Y{K) $REN{ K] ;
END; |
KS=KS+13
IF KSP>NCD THEN GO TO TSTEND:
ELSE GO TGO RESID;
REGLNI IF S6=#-* THEN PUT FILEALST)EDITUIKSIDENT (K} yJASsASMe 5G9 105 ,D5M
iRAJROI(SKIP4X(3)oFU3) e XU B8)2ALB) 3 X16)4FL3)
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s XKLL gFU2 s X {1 oFUba3)aXUT)sAlL)eF(LlIsXI11)
dFL2) 3k 01) sFlby3) o XLt ) o FUIy3) 4 X152 3F(F43)1);
ELSE
PUT FILELLSTIEDIT(KIDENT{R) sIAS sASHMs I DS sDSKRAFRDIISKIPX13),
FU3deXio)oAlBIe2IX(0)s2F13)4F(743)),
X{alsFL943),X(5)sF(943) )3
RMSRAZHMSRA+RARRAS RMSRD=RMSRO+RD*RD;
IF ABSCRAIDMRIApSIRODIPMR THEN DU
REJSW="ON ;
IF ABS{RA)>RFM THEN DU;
REM=ABS{RA);
KR=K}
END;
IF ASBSIRD)>RFM THEN DO:
RFM= ABS{RDI];
KR=K3;
END;
END;
KS=KS+1;
if K3<=NLCD THEN GO TO RESID;
TSTENDS IF KK>»Q THEN DO K=1 TO KK;
PUT FILEQLSTIEDIF(RJUUT(KI o *REJECT " IMASKIP X (3},
AlB8ajX{B)yA)}
END;
RMSARA=SQRTLRMSRAZFNR) 3
KMSRU=SLRTIRMSROD/FNR);
Ful FILEALSTIELDIT(*RUGT MEAN SQUARESIY JRMSRA,RMSRDIISKIP(2),
Ay X149) g FL6s3) X{B)F(6,3))5
¥ CUPY¥=2 THEN GO YO RETURN;
IF REJSW=1 v THEN DOs

COPN=23

IF NRET-~=0 THEN DG K=1 YO NRET;
J=NGK) 3
CODE(dy=" *;
END3

GO TO PLATOUT;
END 3

CUDE(RRI=TK®;
K=KR ;
X2=X(KIXX(KD;
¥2=Y{KISYLIK) 3
X3=X2%X(K};
¥3=¥2RY(K)3
R=X2+Y2;
ENP=FNR=-14,0
SX=SX-X{K)§
EY=SY—Y{K};
SX2=5X2-KZ3
SY2=5Y2-Y23
SX3=5X3=X3;
SY3=5Y 3-Y3;
SX4=5X4—X2%*X2;
SY4=SY4=-Y2%Y2;
SXY=5SXY=X(K)#Y (K)3
SX2Y=SK2Y-X2%¥{K} 3
SAY2=5KY 2= %K) *Y2;
SK2Y¥2=SXZY2=X2%Y2;
SX3Y=5K3V¥- X3RY(K) 3
SXY3=5XY3-X{K)#Y3;
SXR=SXR-X(K)%R3

-t
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CNVOUT:z

ERROUT 2

RETURNZ

SYR=SYR=Y LK }I*R;

SXZR=SX2ZR-X2%R;

SYZR=5YZR-YZ2*¥R

SX3H=5X3K=-X3%R ;

SY3R=3X3R-Y3%¥R;

SXYRT= SXYR=X(K)*=Y(K)*R

SX2YR=5XIYR-X2Z ¥Y {K)*R

SXYZR=SAYZR-X{K)®Y 2UuE;

SKZ2R2=5X2R2-X2#H*H §

SY2R2=5Y2R2-¥2Hi%¥K;

SE=SE~ELK) S

SN=SN-NLK);

SXE=SXE~X{K}FEL{K);

SYE=SYE-Y{K)2E{R) ;

SXN=IXN-X (KIEN(K) 5

SYN=SYN=YLK)®EN{K) 3

SAYE=SXYE-X(R)®Y{KI*E(K]}:

SXYN=SAYN=X (KI®Y {K)*NIK);

SX2E=5XZ2E=-X2%E(K);

SYZN=S5¥2nN-Y2*¥NIK)3

SXRE=SXRE~-X(K}*=R2EIK) 3

SYRN=SYRM=Y{K) =R ®NIK)

O To MATRIX;

PUT FLLE(LSTIEDITU(YCONVERS [ON ERRUR IN STAR SULUTION DATAY)
{S5KIPsAYS

PLP=9999999.9;

CLOSE FILEAPNCH)

RETURN

PUT FILECLSTIEDLT (*SOLUTICN NUMBER ",NSOL.
' MEETS THE REQUIREMENTS'}ISKIP:Allbl.F(E)'AIZEJ):

PUT FILE (PNCH) EOIT {PCMGEELLI;0,81);

PUT FLLE (PNCHY EOIT {PCPI(6ELL340eB));

GLOSE FILE(PNCHI:

RETURNS

END;

/# END UF DaTaA

INCLUDE ILFDSING

INCLUDE AAPCHA

PHASE ORO1JO35DRTLJICZ
f/ EXEC PL/1
® PROCESS LISTOSNOUOPT STHT

MTRACK:

PROCEDURE (PLsPLP«PALT )3
DECLARE CARD FILE STREAM INPUT ENVIRONMENT (F{80) MEDIUM
{SYSIPT,2540) ),
DIROUT FILE RECURD DUTPUT ENV IRCNMENT €F(3200,80)
MELUTUM (5YS0L19:2314)1),
DIRIN FILE RECORD INPUT ENVIRONMENT {(F{3200,30)
MEDIUM (5YS019¢2314) ),

FINE FILE RECORD OUTPUT ENVIRUNMENT (F (3400, 136)MEDIUN

{5v5018,2314} ),

AMS FILE RECORD OUTPUT ENVIRONMENT (FUL1680Q,56) MEUIUM

(5Y5018p2314)13,

LST FILE PRINT ENVIRONMENTIF{130)MEDIUM{SYSLST,1403))3

DEGLARE STA CHARACTER (4) EXTGRNAL»e
PLT CHARACTER {3} EXTERNAL,

(XCa¥YCy ALCy DLC, EWCoNSCoVC} FLOAT DECIMALL15) EXTERNAL,
NR FIXED BINARY EXTERNAL s TYPE CHARACTER(1C) EXTERNAL,

1 DAY. DEFINED DAYE,(2 YRs2 Mil,2 DAICHARACTER (2);
DECLARE SG CHARACTERALl}:
DECLARE DAYE CHARACTER(G)G
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DECLARE (PC1O6)sPCPLAYY FLOAT DECIMAL {15);
DcblARE 1 FINDAFAs2 UTL{3) FLUAT DECIMAL (6),
2 NIL CHARACTERI4)»
(2 ACe2 BGy2 AMy2 BMe2 (g2 RZy 2 DA, 2 UBU,
2 NAs2 NE&} FLOAT DECIMAL (151,
2 STN CHARACTER (4)4+2 PT CHARACTER [3),
2 CDE CHARACTEH (1),
Z JDLE(4]) FLOAT OECIMAL {15),
1 AMSDATA, 2 UTZ2(3) FLUAT DECIMAL,
2 NL LHARACTER(4),
(2 ACM,2 ACC,2 BCMy2 BCCH FLOAT DECIMALLLISY,
2 STT CHARACTER{4)92 PLTT CHARACTER (3),
2 COD CHARACTER({L)»
1 DIRDATA,2 TUT(2) FIXED BINARYs2 UT FLOAT DECIMAL,
2 LALL{Z) FIXED BINARY,2 ALM FLOAT LECIHAL,
2 10oLi2) FIXED BINARY,2 DLM FLOAT DECIMAL,
2 BLANK CHARACTER {(4)s
{2 Ay2 EPLZ2 DRLO L33) FLUAT DECIMAL (15);
DECLARE VPES191) CECIMAL FLUOAT(S} INITIAL
(GaloPeDalET el o210 9042329042593 022809031790e35190+389,0.430,0.476,
0.526.0.580.0.640,0.705:0.776'0.354?0-939|1.03l'ia13201-241,1.361.
]..490'1-032[1-?89’1-930’2.131'2.32012‘537' 20765’30013[30553'3l5581
3.880.4.217,4.5?9.4.926.5.294.5.665,6.101,6.543g7.013.7.513'8.045;
3e609s90d099Talaby 1045189114231 010987512, 7885130634514.530;15.4TTy
1604773174559 18.650919.82790214068422e377423.75565254209:26.739,
2Ee3494300e04343008249334095235.060393T72T29,39.898942175¢44.503,
4T 0OTa4Te692952a4%215903241 564340961500 ,64.800,68.260,T1.880,
75690, T9: 600183, T1L0)88.020992e5109974220,402.095 1874204112451
Pl8.04) 3
UECLARE {Pl,y COLy S0Ls F» Py S5TGy LONs LAT, ML, NiNO»
#WUBy UTNe UTOs RLy HSy HAy by TEMPLPRES,
HLHs STPy RATIU, ESs NSy UNe ENGy CLA,
SLA' RF. XH: YH' FHR, DH' DF' XZ. YZ;
Ky € Na AL DLy Hy CHe SHy CDy HP Ly
$0y ENy NNy EOQy NO» CCy 5y Ely Nls ATEN,
ReUy LAO, MUUy WJUUy AR, RBS5y ADUs BOU, GAM,y
AGNy BOMNgy FEWs FNS, VEW, VYNSe ASY, BSVs R25, UTSU,
KAy YA, LAy KAe YY¥s RPe LAy MU, NU, VVL,
KAy MUTSTLUST, AMO, BMO, DLTA)} FLOAT DECIMAL (15);
LECLARE (COPY,LUTO(2)) FIXED BINARY;
LEtCLARE {5A(3), Lai3id, LT3, BSLN{G6) » TC{ 8},
NP(&)» Ki5)» Yis5), AUP (4 ),
AUPUI &)y HNWPULG) . ACBI4)YFLUAT DECIMAL (15);
DECLARE STRTL4) CHARACTERILBO)
CECLARKE {UUMPACTICHARACTERIS)
DECLAREL ISTy INUT) FIXED BINARY({31);
WECLARE (UTRDLROUND) DECIMAL FLOATI15);
UPEN FILE{CARD) FILE (DIROUT);
ON ENDFILELCARDIGO TU BUBACK
ON CUNVERSLION GO TQ FLUSH;
DAY E=UATE;
RUUND= 0. GDOD 5
PT=PLT} PLTIT=PLT:
»IN=5TA; STT=S5TA;
CUG=23%; (Cpe=11Y;
LAM=3.200T7048E~-05¢
PI=3.14155265359c00;
YVL=9,83569229E08;
KTR=0; /% THIS INDICATES A STARTING POINT IN DATA =*/
COPY=1;
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SECul =

SfCUZ;

REGL:
STCL3:

STCD4:

HEADL

PCAPT:

LOL=COS(DLC)

SOL=SIN(VLCY

el FILE(CARDIEQITISTRICML{4ALBOMI;

WET STRINGISTRIC(LIDEDITLSALUp LT o FoPoDUMIIXT10) 42{F(3)4F (2],

FiSe3) bs2F(3)sF(633) e X{4)s2F( B3 X{10)sAl4)};

STG=5Al3}/3.6E03;

5TG=STGx5A121/6.0E01;

STL=ISTG+SA{1) )%0.261T9938TT9EQC

LUN=LU{3}/3.6E03;

LUN=LUN+LU(2)/6.0E01;

LON= (LON#ABS(LU(L))I41.T45329252E-023

IF LULL)ICCLOED THEN LON=-LON;

LAT=LT{3)/3.6£03;

LAT=LAT+LT(2)/6.CE01;

LAT= (LAT+LTUL)I*1.T745329252E~023

CLA=CUS(LAT bs

SLA=SIN{LAT)

WET STRINGISTRTCAZIIEDIT (MCoMUB ¢ VE sEWC sNSCoHS»HAMLX (10 )

FLlOe% s F{ 1048, 3FL10,TYy2F(1G,2)0;

HUSHA—HS;  RESSMUSHD®L LO0ED6/VVL;

HF={ L 0-EXP{-GAM*HD) )/ (GAM®HD ) 3

GET STRINGUSTRICLIJIEDIT (BSLN.TC) (X(4)s6E1643)38E1522))

DU I=1 TO 63

BSLNI{D )= (BSLNL L) ML %), 0E06 M/ VVL;

END3

GET STRINGUSTRTCU4)YEDLIT (TEMP, PRESsRLHsDUM) (X {13) +FL10,3)},

2FL1035) o X{36) Al %))

PUT FILELLSTIEDITIYSTAKT GARDS:" 4STRTICI(PAGEsAs4{SKIPL2)A180)
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PRES=PRES/O.02953144; /% [N HG TU MB %/
TEMP=15.CEG/ 9. QEQ)*{TEMP-32.GE0 ) ;

KTP=TEMP;

STP=KT P

IF TEMP>G THEN DO;
[A=KTP+315;
RATIO=ABS(TEMP-5TP);

END3
ELSE DU

IX=KTP+36;

RATIU=1.0-ABS{TEMP-5TP);

END;
ES=VPESTIXIHRATIO* (VPES(LIX+1)-VPESLIX)});
ES=ES*0,.0393701; /% MM TG INCHES HG */
S ES=ES/Q.029531 445 /% INCHES HG TO MB =/

TEMP=TEMP+2.,7316E02;
IF PACT="PACT* THEN RL=0.0;
ELSE RL={T70*PRES*RF*]1 ., 0E-Q6)/TENP;
NS=1{ 7+ T6ECL/TEMP I {PRES+{ 4. B10L03*ES*RLH/TENP) ) *1 LQE-063;
DNE ~Ta3Z2EC%L JGE-QO*EXPIS5T7.0NS)
UN=LOG{NS/ [NS*DN} P *HD*3 . 048E~04%;
MUB=1OLG+NS#( L.CEQ-EXP{-UNI 3 /DN;
Ou I=1 10 63
NPLI)={1.0E0-RL)*MUBRBSLNLIY;
END 3
PUT FILE (L5T) EDIT (POIRECTION DATA FUR STATIOM *,57TA,
"y PLATE NUMBER "o PLToTYPE MO4% /" qDA4 Y/ *, YRI{PAGEs X{33)
p A Al4) o As AL KI210ALL0) XL 250 0AL2)520AA12)003
IF PACT="PACT* THEN GO TO PCAPT;
ELSE GO TG RLAPT:
PUT FILE {LST) EDIT {°FLASH TIME®y *AZIMUTHY, *ELEVATION?Y,

123



PLAMBDAY gt MUT o S NUT D USKIPHZ2)Y o X Lo ) 3 ACLO o XK (TD o ALT 2y
XU7) sAL9) o X1 B)oALB o XC11) sAL2) X013, AM02));
LNKT=3;
IF CuPY>Z THEN GU TO BUTHZ;
ELSE [F COPY=Z2 THEN GG TU RODIR;
GU TU BOTHLS
RCAPT: PUT FlLe (3T EDIT [°*FLASH TIME*+*RIGHT ASCENSIUGNY,
YOECLENAT LUN® o YAZIMUTH! s *ELEVATIONY s " LAMBDA Y, T MUY,
INUYJESKEPL2 o X(2)pAl100 X4 ) s ALLS ) X3 0,401010,X(T7),
ALTY X iTIp AL ) e XUB) JALB) o XL11) ¢AL2) X113 ) ,A02));
LNKT=3;
iF CLPY>2 THEK GO TU BOTHZ;
ELSE IF CUPY=2 THEN GU TO WDODIR;
BOTHL: GET FILE(CARDICOIT{AM &My (UTSUTDUMIIXALL0)2E41C3), X110},
2FL2)F{64) ki 26) 2 Ad4) )3
COPY=43
KTR=KTK*+]1;
UTN= UT/3,6E03;
UTN=UTN+IUTLZ3/6.0ECL;
CTN=SUTNRLUTEL) 3
H= {9 . 8565 ®ITN)/3.6E03;
UTN=JTN*C. 261 79738779:
IF PACT-=2pALTY THEN GO TU KEGZ2;
GET FILECCARDIEVITUDRCU,DUMIIXEILC) 3 FUL10,90+X1{36)A04)) 3
A=ATANIORCCL2) hURCULLD ) 5
eP=5uURT{ 1. CEC~URCUL3)%x%2) ;
EP=ATAN{ORCO(3)4EP) S
WTRO=UT;
PUT FILE (LST) COIT CIUTSUTRDJAPEPJLHCOIISKEPe XL 2)22LF {29 X(1})
boeF (T4 ) 25UX{4)sF(L1,8)));
LK T=LNKT+1;
IF LNKT>39 THEN o0 TO HEADL;
U TL d0THZ2;
REGZ: WET FILE(CARDIEUDITLLXIIY2Y(L) DG I=1 TO 5)) Ix{L0)420E(7,:3));
AM=L0ED;
YM=(.GEQ;
00 I=1 TO WNR;
AM=XMtX{] };
Yu=YMev(I);
ENDG
FNR=NR 3
XM= XMAFNRG
YM=Y M/ FNR;
IF NK>3 THEN DU;
K=13
LUM=0 +QEQD 3
DO i=1 TU NR;
DF=ABS{X{ I)-XM);
iF DF>DM THEN DU
DM=DF;
END3;
DF=ABSIY(1)~YM);
iF DF>UM THEN DO;
U M=DF ;
K=]13;
END;
END3
XM= { XM*FNR-X(K) ) Z(FNR-1,0EC);
YM={YM*FNR-Y (K} } /{FNR~1.0EQ};
END3
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BOTh2:

RIGHT :

KM=XM-K(C;
YM=YM-YC;
X2=KM*KM; Y2=YMsYM; R=K2¢Y2;
E=PCILI+PCIZ)EXMEPCLIIIRYMAPL{G ) RXMRYMEPC LS ) X24PTL 6) ¥ XMER
NEPCP(LI+PCP(2)%XM+PCPAIISYM+PCP LG )R XMEYMEPCPIS ) 2Y24PCP (6] *
YM*ER ]
AM=CDL-N*5DL3
DF=ATAN{E/ XM) ¢
Yr= {SOL+N*COL 1 %COSI1DF )5
OL=ATANS YH /X M) ;
IF ABSIDL-DLCY > PL/3.0) THEN DO;
oL=-uL 3
OF=DF+PI;
END3
AL=ALC+DF3
JF ALCC.C THEN AL=Pl#2.0+AL;
H=H*(C. 261 T3938TT9EQQ S
H=ST atH-LUN=AL #+UTN;
CH=CUS(H) 2
SH=S INLHS;
CU=CaS{DL);
S0=SIN(UL)
URCO{Li=50U%CLA-CD*SLARCHS
UHCCL{Z)=~CO*SH;
URCO( A} =SO%SLA#CORCLA®CH;
A= ATANIORCOLZ ) DRCOLLE )
IF A<G+0 THEN AzA#2,0%¢l;
EP=SURTL1.06C-DRCOC3)*%2) 3
EP=ATAN{DRCUI3 )+ EP);
ALM={AL*5.729%TT9513E01)/1.5E013:
TALCLI=ALM;
LALLZ)=(ALM=1AL{1) )*6.0ECL
ALM={{ALM-IAL{1) ) *6,0EO0L—FALI{2)}*6.0EQ0L;
OLM=ABS{UOL)I*5, 7295779513601
TuLt1)=DLM;
IOLL2)F(ULM=-JLLIL))*6.CEQL S
DLM=((OLM=-TOL{ L) ) *6,0E0L~IDL(2i) *6.0EQ]L;
IOLELY=1DL{L)*S1GNIDLYS
UIRO=UT;
LF IDL{1)=0 & DL€0O .0 THEN PUT FILE(LSTIEDITL{IUT+UTRO 1AL JALM,
LAl .iDL'DLH.AQ EP’DRCQ)‘SKIP'Z‘F(ZI ’
XKELP}eFiTeada Xl 4) g 2{F 120 o XU1) ) sFl6,43)
sXE5) g ApFUL) o X UL Do FL2), X (L) ,F(6,3)
SUX{4) FCL1:83)) 3 ’
ELSE
PUT FILE (LST) EDITULINT gUTRUS I AL yALM, IDL yOL M, Ay EP, DRCO)
(SKIPs2{FI2) s AT 1) ) oF ( To4) o X1 4) g2 F 12) 4 X01) ) sF (643}
2 X (4) 3F U3 XLl FL2)aXU1)oFLEs3),51X(4),FLL1,8}));
LNKT=LhNKT+1;
1F LNKT>39 THEN GU TQ HEADL;
ANRITE FILE (DIROUT) FROM (DIRDATA)Z
EN=UORCO{ 2)*=HO/DORCO(3);
NN=ORCO({1)=HL/ DRCOL{3);
I¥# KTR=1 THEN GO TQ NEXT:
IF UIN-UTU>0.145444104E-03 THEN OO
KTR=13;
GO TO NEXT; END;
IF ABSINN-NO)<=ABS(EN-£0) THEN DO;
C=ATANL (NN-ND)/ LEN-ED )} ;
IF EG>EN THEN C=C+PI;
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ELSE I¥ C<0.0 THEN
C=C+2.0EQ0%P[;
END;
ELSE DG3;
ENU=EN=~EO;
NNO= NN-NG 3
ATEN=ATANIENO/NND) ;
HPI=P[=(,5:
C=HP1-ATEN;
IF NN<NU THEN C=C+PI3
END;
LLe=CusSiCh;
SC=8inlL )
I+ KTR-=2 THEN GU TO SKIP;
El=F*(C-P*SC+£0;
N1I=Ps(CC+FeSCHNU.
HK2U=SUAT(EL*EL#NLENL+HD*HD);
LAU=SNE/R 203
MUU=EL/R20G;
AR=REBSINUU;
AR=1 0/ L4 00 %AR%AR } 3
AUC=(NPOL L *MU) A SQRT{ L. CEO+ARSBSLNI L) *%2% {1 .0 EC~-MUDFMUD) ) 3
U= (NPULZ2 ) XLAUM SURT{ L OEQ+AR®BSLING 2) ¥ 2%{ 1 ., CEO-LAU*LAL) ) ;
SKIP: b£=F*#(C-P®SC+EN;
N=P®CL+F&SC+hN;
KE=SURT lE#LE+NSN+HDEHD ) 3
DRCCALI=N/RZ;
URCGLZ2)=E/RZS
AR=RBS/URLC(3);
AR=2 . 5E~01F{AR®AR Y} )
AUN={NP{ LISDRLEUEZ2) 1/ SQRT (L. OEQ*AR*BSLNl L h% 925 (1, CEG-DRCOL 2} *%2
1)
LUN=INPIZY*DRCULLID/SURT L LOEQ*ARFBSLNIZ J o2 % {1 LOF0-DRCGI 1) *%2
1);
DAU={ACN-AGCH/ ¢{UTN~UTUGI*13750 ., 98709 ) ;
LBU=(duN-BUD) / LLUTN~UTU) *¥13750.98709) ;
Fihw=CAG*ENC 3
FNS=DBUSNSL;
IF KTR>=2 THEN GU TO SAVEL;
LTLOLI=EUTO(1) ;
UT1(2)=1uTUL 2} ;
UTL(3)=UTSG;
VEW=—UANSVLRAMO;
VNS==Da eV *BM0;
AL= AUG~FER~VEN §
BU=BUU-FN5-VYNS ;
ASV=AM;
L5V=p5M3
AM=AM(3
oM=E MU
R25=R23
KZ=R2U 3
NA=NPO(L1) ;
Ne=NPULlZ2);
NRITE FILE (FINE} FROM (FINDATA):
AM=ASY ;
BM=B5V}
Ke=R2S5%
SAVEL: VEW=—DAURV( %AM;
¥YNS=—D00%VC*EM;
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Tl I=1uT (1)
uTLEZ¥=1UT{2)
urie3r=ut;

AL=AON—FEW-VEW;
BL=BON-FN3-VN5;3

.
i
H

NA=NP (L )3
Na=NPt2) 3
WRITE FILE(FINE) FROM (FINDATA);
XA=HD*ORLU(1)/ ORCOL3D;
YA=HD*DRC UL 2) JURCOL3);
ZA=HO;
DO i=1 TC 4;
AX=XA-TCL1);
YY=YA-TCLI+4) 3
RP=SURT [ XX€XX+¥Y*YY+ZA%ZA)
LA=XX/RP
AU=YY/RP}
NU=ZA/RP;
RA=RBS/NU
RA=2,5E-017 (RA*RA);
iF 1=1]1=3 THEN GU TO AOC;
ELSE GU TO BOC;
AGC: AUPLI)=(NP(I+2 ) #MU}/SURT{ 1.0EO+RABSLN{I+2 p*#2%( 1, 0EO-HURMU) };
G0 fO RET1;
BUC: AUP{I)=(NPUI+2)%L A)/SQRT{ 1. OEQO*RA*BSLN(I+2}#424(1,0EC-LA%LA));
RET1: END;
INUT=UT#*1000C. 03
15T=UT3
15T=151%100003
IF IST=INUT THEN GO TO COMPAMB;
GETCN: AQPG=AOP;
AUD=AON;
BUC=BON;
G0 TU NURMAL;
NEXT: AMO=AM;
BMO=BM3
luTo=1UT;
NUD=DRCO(3); .
NPO=NP 3
NORMAL:UTO=UTN;
© UTSU=UT;
EO=EN;
NU=NN;
60 TO BOTH1;
COMPAMB:IF KIR~=2 THEN GO TO OKAY;
XA=HD*LAG/ NUT;
YA=HD# MUG/NUU;
ZA=HD;
DU I=1 TO 4;
XX=XA-TCL D)3
YY=YA-TCLI+4);
RP= SURT (XXEXXAYYRYYALARZA);
LA=XX/RP 3
MU=YY/RP3
NU=ZA/RP;
RA=RBS/NU;
RA=2 SE-OL/{RA®RAD ;
if I=L1=3 THEN GO TO AUCU;
ELSE GO TO BOCO;
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ALEU: AUPULLI=INPUOCL+2)%MUD/SQRT (1o OEC+RABSLN L +2 )% %2%( |, OF 0~ HUMU)
}i
GU T REYZ;
BUCU2 ADPU(L)=ANPOUI+2)#L A}/ SURT(1+OEQ+RA¥BSLNIT+2)%%2%{ 1, OEC-LAXLA)
)s
RETZ: END}
OKAYIDO I=1 TU 4;
ULTA={AGPIT) ~AUPOIL } )/ (UT-UTSO )
dF [=14I=3 THEN FEW=EWC*DLTA;
ELSE FEW=NSL*DLTA;
ACBLI)=AUPLL)=-FEW;
£ND;
UTZ2(LY=1UT(L
GTz(2)=1uT(2
VI 20 3)=UT;
ACHM=ACE (4] ;
ACC=ACB(1);
BUM=ACB(4);
BLC=ACH(2);
WRITE FILE {AMB) FRUM (AMBLATAD;
50 TO GETUN;
GUBACK :LUPY=2}
LCLESE FILEEDIROUT )
UPEN FlLe (DIRIN);
PUT FILEILSTIEUIT(*START CARDS2* ,STRTC){PAGE A4 ({SKIPL2),A(80)
)i
UN ENDFILE(OIRIN) GG TO FINIS;
GU T HEADL;
RDULR: KEAD FILE (DIRINY INTO {DIiRDATAD;
UTRD=UT;
IF PACT="PACT® THEN PUT FILE (LSTIEDITLIUT(UTRO;ALEPDRCO)
(SKIPoXA2) g 2C0F (2o XLLDD o FUTo 4 ) 50X %) oFl1148)))3
ELSE IF 10L{1)=0 & DL<O.0 THEN
PUT FILE(LSTIEDITCIUT UTRD pJAL 2ALM,
=t L TOLyDLMy As EP¢DRCOD(SKIPy 2{F(2),
XCLED) oF (T 94 s XUa) 92 LFU2) 4 X{LE ) Fl6,3)
’x(5]tA'F‘1Jerl’nF‘2’:l|ll|F(6t3ll
SUX{4) sF(L1480))5
ELSE
PUT FILE (LST) EDITUIUT;UTRDy IALeALMyIDL,
DLMeASEPoDRCOI LSKIPy 2UF (21 o X{1 V) o F (T4 )
X{4)g 20F 0209 Xi 10D gF1 64 3) g XU4)F(3) o XI1),
FL2) o X (1) pFlog30,58%44)FLLLl,8)));

}
H

-
»
-
h

LNKT=LNKT+]1;
IF LNKT>39 THEN GO TU HEADL;
U FO RDDIRS
FLUSH: OGN ENDFILE(CARD) GU TU FINIT;
PUT FILE{LSTIEDIT(*CONVERS ION ERROR-~—-PLEASE CHECK CARDS')
{SKIP,AY;
FLSHCD: GET FILE{CAKIDEDITLUUMIIX{TO) AL 4) ) ;
o TO FL3ACD;
FINIT: CLUSE FILELDIRUUTYS
FINIS: CLOSE FILL {OIRIN)» FILELCARD) ;
EXITzRETURNS
END;
r* ENU UF DATA
. PHASE DRO1J04,0R0LIO2
I/ EXEC PL/I
* PROCESS NUOPT,LISTU,STMT
OQUTPUT: PRUCELURE (SEQ.RR);
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UECLARE FINE FILE RECORD OUTPUT ENVIRONMENT (F{34C0,136)MEDIUM
{5Y5018+2314)1

AMB  FILE RECORD OUTPUT ENVIRUNMENT {F(1680,56) MEDIUM
(S5Y3018,2314) 1),

FINEIN FILE RECORD INPUT ENVIRONMENY (F{3400,136)MEDIUM
(5Y5018,2314101)s

AMBLIN FILE RECORD INPUT ENVIRONMENT (F {1680,56) MEDIUM
(5YS501892314) ),

TFINE FILE RECURD GUTPUT ENVIRONMENT (F {3400, 136IMEOIUM

(5Y50192314) ),

TAMB FILE RECORD QUTPUT ENVIRONMENT (FI1680,56) MEDIUM

(5Y¥50194+2314) ),

TFINEL FILE RECORD INPUT ENVIRONMENT (F(3400,136)}MEDIUM

(5Y501942314) 1y

TAMBIN FILE RECORD INPUT ENVIRONMENT (F(1680,56) MEDIUM

(SYSO0L9,.2314)4 43

VECLARE LST FILE PRINT ENVIRONMENTAFI130} MEDIUM (5YSLST,1403)

tH

DECLARE 1 FINDATA,2 UT1{3} FLOAT DECIMaL,

{

1 AMBDATAs2

2

{2

2

2

DECLARE 1uT(Z2) FIXED

LSRN S I VY N

NiL CHARACTER(4),

AC42 BCy2 AMy2 BMp2 Cr2 RNG,2 0AU,2 0BG,
NA,2 N8) FLOAT DECIMAL (15),

ST CHARACTER {4)s2 PT CHARALTER (3},

CD CHARACTER (1),

FINEU{4) FLUAT DECIMAL {15},
UT2(3) FLOAT DECIMAL,

NL CHARACTER (&),

ACM,2 ACC .2 BCMy2 BLL) FLOAT OECIMAL{LS),
STT CHARACTER (4),2 PLTT CHARACTER(3),
COD CHARACTER (1)

S INARY;

UECLARE {FEWsFNS,VEWN¥NS,,PL,UT) FLOAT DECIMAL (15);

DECLARE

{PLCSPLTO) CHARACTER (31},

KR CHARALTER (7),5EQ CHARACTERIB);

OELLARE AMRR EXTERNALsMRR(1C0O) CHARALTER (3) EXTERNAL,
STA CHARACTER{4) EXTERNAL,TYPE CHARACTER{1C) EXTERNAL,
PLT CHARACUTER {3) EXTERNAL,
1 DAY DEFINED DAYES(2 YR,2 MOs2 DAJCHARACTER (2}
(ENCINSC,VC} FLOAT DECIMAL (15} EXTERNAL;

DECLARE DAYE CHARACTERAG);

If SEQ=*ADDITION'E RR=T'STARTYT ' THEN DO3

OPEN FILE(FINEIN)FILECAMBIN),
FILE(TFINE)s FILE(TAMB);
ON ENDEILEL(FINEINIGO TO AMBT;
READ FILE (FINEIN) INTU (FINDATA);
IF CD=%9% THEN 1O TO FINET;
ELSE 60 TO WRTENS

FINET: READ FILE(FINEIN) INTO (FINDATA);
WRTFN: WRITE FILE(TFINE} FROM (FINDATA}:

GO TO FINETSH

AMBT: ON ENDFILE [(AMBIN} GD TQ EXIT1;
RAMB: READ FILE {AMBIN) INTO [AMODATA};

WRITE FILE(TAMB) FROM (AMBDATAJ;
GO TO RAMB;

EXIT1s CLOSE FILEAFINEIN)FILECAMBIND,

DAYE=DATE;
PI1=3.141592653E00:

FILE{TFINE)» FILE{TAMB);
RETURN
END;
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FINL:

AMil:

STPPUT:

1F SEU=*INITIAL * THEN GO TO STPPUT;
UPEN FLLE{TFINEL}),FILE{TAMBIND;

UN ENDFILEATFINEL) GU TU AMBL:

UN ENOFLLE(TAMBIND 63 Tu STPPUT;
REAO FILE(TFINEI) INTO{FINDATA);

IF NMBH>C THEN DU k=1 TO NMER;
EF PT=MRR{I) THEN GO TO FINL;
END 3

AR ITE FILELHINE) FROM {FINDATA);

GG Tu FINL;

KEAD FILE (TAMBIN) INTG (AMBDATA);

LF NMRRDOD THEN U0 I=1 TO NMRR;
IF PLIT=MRRLI) THEN GU TO AMBI;
END;

NRITE FILE(AMB) FROM {AMBUDATA);

wU Tu AMol;

LLOSE FILESFINE)+FILE{AME] S

OPEN FILE(FINEIN)» FILECAMUBINY

OGN ENUFILE(FINEINY GO TO PRTAMB;

PLTU="9CC 5

INFINE:READ FILE(FINEIN) INTOLFINDATAL;

HEDL:

LINF2

PRTAMY 3

INAME:

HEDZ:

5TA=S5T;

PLT=PT;

IFf PLTS=PLTU | LNKT=40Q THEN GU Tu HEDL3

ELSE 6O TG LINF;

PUT FILE(LSTIEDLT (YFINE ANTENNA DATA FOR STATION t,STA,
¥ PLATE NUOL' yPLTSTYPEs MOV /%o DA, */ "y YRILPAGEX(35),

Agala) yAsAl3)e X{2)A010) 4 X(2T)A12)42(AAL2)))35

PUT FILE(LST)Y EGIT {'FLASH TIME",%AC*"BC %y "AMY 78BM",
SUAZUT s *DAFDTS 5 " NAY o " NB* » "COURSE® , *RANGE 3 SFEW®,
PENS Y g SVEWT g "WNST JUSKIPI2) 4 X( 20 sA2(X 160 4A) 4X(5).4,
CRXL4 oA e X (20 As XEB ) sAsXIBIrAsXE 6 1A X IS Ay X 6],

alAy Xla)))s

LifKT=33;

FEen=0A0®Eewd;

FinS=UDC%ENSC;

VEW=VCXAme{~-DAU);

Viuds=VCi¥xBM* {-DB);

C=P1/2.0EC~C3

iuTil=uT14¢1);

LuTEZ2)=uTi(2d;

uT=UT1{3};

PUT  FILE (LST) EDIT  CIUTeUTeACsBL,AM,8M, DAL DBy NA4NBC RNG,
FCrs FNSe VEWs VNSHISKIPe2(F{2) X)) aFlTs4)9X( 1)y
2F{Be3) 4 2F 69309 X 11 02F {7330 e X{1)+2F(10,6),F(10,51},
FUlly2)eX{ideaFLT7,3));

PLTO=PLT ;

LNKT=LNKT+]1;

GO Tu INFINE:

UN ENUFILE (AMBIND GU TO S5TQP;

PLTU='00CY;

READ FILE(AMBLIN) INTO (AMBDATA);

STA=5TT;

PLT=FLIT;

IF PLT-=PLTU | LNKT=40 THEN GO TO MEDZ23

ELSE 60 Ta LINAG
PUT FILE (LST) EDIT {*AMBIGUITY ANTENNA DATA FOR STATION 1,
STAsY PLATE NDs ®,PLToTYPELMOs "/ "¢ DA2 "/ YRI(PAGE X( &)
sAsALG) A AL D) o XL 2) AL 10V 1 XIS0)AL2)2{A,A12)));
PUT FILE (LST) EDET {YFLASH TIME","ACIMED)", "AC{COURSE)*,
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TAC{MED) * o *B8C {(COURSE} "} LSKIP{2} X140, A010),XIT)+ALT),
X(S)2A(L0) o X(0)aALT e X(5),A01001);
LNKT=3§

LINA: TUT(L)=UTZL1)
UT¢2i=uT212)
UT=uT2i3}; :
PUT FILE (LS5TI EDIT {IUT UTSACMsACC1BCMeBLCI(SKIPIX (2},

2AFL2 1o XU ) o Pl Ta 4l pad X LA} 5FL 1Ce3) 1)) 35

H
.
¥

PLTC=PLT;
ENKT=LANKT+1;
60 TG INAME;
STOP: CLOSE FLLE (FINEIN),FILE (AMBIN) ,FILE(LST};
UGNE: RETURNS
END;
/= END UF DATA
/5 END UF JGoB
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* UROILK;

M.KOPP Ahp $14401,DRG1K

f7 OPTIUM CATAL

PHASE UROIKsRUOUT
I/ EXEC PL/IT
* PROCESS LESTUSNOUPT

DRZOLK:

PRUCEDURE OPTIUNSIMAINI;
DECLARE
INPUT FILE STREAM INPUT ENVIRONMENT
{FAB0)} MEDIUM(SYSIPT22540) 1),
TFINE FILE RECORD OUTPUT ENVIRUONMENT
{F(3400,136) MEDIUM (5Y5019,2314)),
TFRINEL FILE RECORD INPUT  ENV IRONMENT
(F{3400,136) MEDIUM [S5YS501942314)),
M_OUT FILE RECORD OUTPUT ENVIRONMENT
{FL18C0,72) MEDIUM (5Y501942314)),
M_IN FILE RECUORD INPUT ENVIRONMENT
(FULBCO,T72) MEDIUM (SYS01942314)),
C_OUT FILE RECURD CGUTPUT ENVIRONMENT
{FU1800,72) MEDIUM (5¥YS5019,2314)),
C_IN FILE RECUORD INPUT ENVIRONMENT
(ELL1800,72) MEDIUM (SYS019423141)1),
FINEIN FILE RECORD INPUT  ENVIRONMENT
(F{34004136) MEDIUM (S5YS018,2314)),
FINE FILE RECORD OQUTPUT ENVIRONMENT
{F{3400,136) MEDIUM {SY5015,2314)),
AMBIN FILE RECORD INPUT ENVIRDNMENT
(F{1680,50) MEDIUM (SYS0168,2314)),
1 FINE_SAVE,
{2 AR,
Miy
SEC) FLOAT,
EX CHARACTER{4) ,
AC,
[+ 9
AMy,
BMQ,
Cy
Ry
DAy
VB4
NAy
NB) FLUAT{10)»
5TA CHARACTER(4) 4
F_PLATE CHARACTERL3) »
CUDE CHARACTER(L)
RA,
RB»
AM,
o) FLOAT{10),
MB__SAVE,
AC_AMB,
DC_AMB,
AM_AME »
BM_AMB) FLOAT{ 10},
AMBHR 4
AMBMN) FIXEDU4%) ,
AMBSC FIXED(643) s
RES2 CHARACTERI20),
CUNSTANTS4 CHARACTER(S5),
APLATE CHARACTER{3),

-

1
{
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DR32001
DROCCZ
LrRO0OO3
ORQ004
DRIDOS

ORQO0OY
DROOCY
OROCI1
DRIGLIZ21
pRoO123
DROO125
ORD0127
ORO0129

DROCL3
DAGC14
DREOL1S
BRZO16
URJC165
DROCL7
LROOL1 B
DAJC1Y
DRO020
CROG21
DROG22
DROG23
DROOZ234
DROO235
DrO0236
ORO0237
brRa0Z38
LROOZ 39
DRO023A
PDROG238
OROD23C
DROO2 30
CROO24%
DROC26
OROOZT
URQC28
DROD29
RGOZ95
DROO296
OROO297
DROO30
DRJ031
DROO32



2 CONSTANTSS (HARACTER(Z)»

1 AMB_IN,
12 AHR,
2 AMNs
2 ASC) FLOAT,
2 EXT LCHARALTER{4),
(2 AC_M,
2 AC_C,
2 BC_M,
-2 uvC_¢C) FLBAT{10),
2 ASTA CHARACTER L 4) »
2 PiLATE CHARACTER{3 ) ».
2 ACubkt CHARACTEX{ L) »
BLANKS
CHARAL FER(20)
PLOT_CODE
. CHARACTER( 1),
LDE FIXED( 1)»
{HRS
CORECT,
MIN)
FIXED(2) s
{CPLATE,
DPLATE) FIXEDL3 ),
PREV_PLATE
CHARACTERL 3},
S5TA
CHARACTER( %)
CONSTANTS1
CHARACTERILL ),
CONSTANTS2
CHARACTER{28)
{EGP,
CDATE,
CORAMI(S50) » CORBMISC),
CUNSTANTS3 )
CHARALTER(LC)
CUNSTANTSG
CHARACTER(30})
{CONSTANTS »
FREQ)
CHARACTERI 10}«
{DEC_A, DEC_Bs. 1A, By DIFF_AC,
DEC _AM, DEC_BM, IA_M, IB_M, ULFF_DB,
UEL_ACy DEC_BC, IA_Cy IB_Co» DIFF_BC,
CHR o CMN, CSEC,
HCO150) » MCDI50) SCUL50)
UHy UMy USs
KSA My KSBMy
RSACs KR3BC »
K514, K$18)
FLOAT,
LFINE_FLAG,
AMB_FLAG)
BiTL1),
{AMB_UT, NUT,
UT_S»
AM_M, 8M _M,y
AM_C» oM_Cy
M_QAM, M_QBM,
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DRJ033
DRI0333
DRGO334
DROD 335
DROD336
DROD3365
DRIJ 337
UROO338
DROO339
DROO33A
DRI0 338
DROC3 3C
DRO033D
DROG34
DRIC35
DROO36
URO037
DRO03 73
DRDO3T4
DRO03 745
DHI03 TS5
DROD376
UK3D3TT
DRCO373
DROC 38
DROO3Y
URD0395
DRI0396
DRO04 D
DROD 41
DA2062
DROD43
ORD0432
DR0O0433
UR004335
DROO434
DRIC4 35
URIO44
DRIU4S
URDO46
ORI04T
DROO4 8
DROO %Y
UROD50
DRDD505
DRO051
DRI0511
DROOS12
DRGO513
DROOS L4
DRGQ515
DROGS2
DRDOS3
DRODS4
DROCSS5
DRD056
DROOST
DROO64
DRO065
DRO0G66



C_QAM, C_QBM,
GAM_Cy ‘
WJEM_My
WBM_C,
KCA_SUM,. KCB_SUM,
KCAM_SUM, KCBM_SUM,
KCAL_SUM, KCBC_SuUM,
SAVE_KCA, SAVE_KLCBy
SAVE_KUAM, SAVE_KCBM,
SAVE_KCAC, SAVE_KCBC,
KCA KCBy
KCAMy KCBM,
KCAC KCBC
FINE_KCA, FINE_KCB s
AVE_KCAM, AVE_KCBM,
AVE_KCAC, AVE_KCBC,
VAL_AUs
VAL_BM,
VAL_BL)
FLOATL 10D
GECLARE KF{o) rFIXEL BINARY;
JECLARE
{CURCT,
CTi BINARY FIXEL(15)qs
STC30) CHARACTEHR{4) 4
PLTL(30) CHARACTER(3) »
KSg i3 FIXED(543),
K54150Q) FIXED{5¢3),
PLAL3C) CHARACTERI{L):

FURMATF: FORMATULALLO) goF110,3)5A0L19) 2A (1) +AIS5)+A13),A(2))3
FOKMATL: FOURMAT(ALLO) s4F010,30,A120),A(5) 4A13),A02));
CURReCT: PRUCEUVURE;
IF CORAMICURCT)=' v 4 CORBHICORCTI=* v
THEN 004
CORCT=CURLT+1;
CSEC=SCO(CURCT )3
CMin=MLD{CURCT )
CHR=HCDUCORCT) 3
0 TC RDRELS
END;
[F CORAM(CURCT )m="
THEN GET STRINGALCORAM{CORCT)) EDITIAMU) (FL10.3));
iF CORBMLCURCT)~=* !
THEN GET STRINGICORBMICORCT}) EDITIBMQ) (FL1D,3));
LORCT=CURLT +1;

LSEC=SCDICURLT); CHMN=M_DICORCT}; CHAR=HCD(CORLT);
ENU; 7% END CORRECT PROCEDURE */
PRINTZ PROCEWURE;

/* LUNT INUED PLATE %/
If PLTE=1 THEN DU
/% CONTINUED PAGE %/
IF PAGE=1 THEN DO3
PUT EDITUIHKS,? *,MIN,' *4SEC,AC,BC,AM;BMyRA,RB)
(SKIPLL)oF12) 9 ALLDoF{2) 3A0104F(643),
GF(12,3),2F112));
LINE=LINE+]1;
END;
/* NEW PAGE %/
ELSE BO;
PUT EDITLYUT*,0ACY ,"BL"y "AMY , *BM® , "RAY,"RB*,"P 5TAY,
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DROGET
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ORIQTO
pROGT2
CR2073
DROO74
OROOTS
ORO07e
UROOTT
DROOYS
DROO79
ORJ080
DROUS81
PRIDB2
DRG0B3
DR2OB4
DRJCES
DROOBG
DROO8T

CRO 870
DRODBTO4
DROOBTOS
oRO 871
DRO 872
DRO 873
DRO 8735
DRD 8736
DRIDB74
ORO0BTS
DR 1%

on 2%

DR 3%

DR 4%

DR 5%

UR 6%

DR T

DR B¥*

DR 9¥
DR1Q*
DRLIL1¥
ORL2*
DR13%
DR14*
OR1 5%
OR16%
DROOBE
CROOBY
ORO090
DROO91
DROOD92
OR0093
DROOS4
DROQI45
ORJQ95
DRO09%S
ORO097
DR OO98
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YPLATE' JIPAGE s X{0 e Al14 1, 3A(12),A(14)A012), DRI1CD

Al4)y2A0T)) 3 OROI01L
PUT EDITI(HRS+? ",MIN,' *4SECsALsBC,AMBMIRARE) DRO1C2
(SKIPL2),)FL2) 4 ALLIGFI2) ALY }4F{Gy3), DRGO103
F(lee3002FEL23) 3 DRO1C3S
PAGE=13; LINE=LINE+3; DRO1O%
ENU3 DRILCH
END § PRU106
/% NEd PLATE =/ OROLOT
ELSE DG DROL1GH
/% CUNT INUED PAGE %/ DRJ109
LF PALEs]l THEN DO: DRJOL10
PUT ERITUIHRS,Y "yMIN," *SEC,AC,BCyAMBM,y DROLLL
RAJKB: CONSTANTS3) DROL11S
ISKIP123:F(2) 5 A1) FI2) A0 )sFL 043 ), DROLLZ
4F 112434 2FL 120 X{(2)sAd12) )3 DRJ1125
PLTE=13 LInE=LINE+Z: DRO113
END; DRO114%
/% NEeA PAGE */ DR1I115
£LSE DO; oROl16
PUT BUlT(UT? J2ACY ,2BC Ty "AMY L IBMIPRAY ,IRAT, P STAY, PROL1L7
CPLATE* ) (PAGEs X {6 )sAlL4):3A012),A(14)A012), DROLL8
Al4)2A17)) 3 DRILLO
PUT EDIT{HRS .Y ® ,MINsY * 4SECoAC BC)AMBM, DROL2D
RApRBy CONSTANTS3 ) DrROL2DS
CSKIPAZ2) sFL(2) 4ALL) oF {20 sAlL)osFlb43d, DROLZ1
GFE12, 330 2F1 1200 X(2)9A012) )5 OrRO1215
PAGE=L; PLTE=1; LINE=LINE+3; DROL122
END ; DRD123
END3 DRO124&
END3 ’ DROLZS
START: DRY 126
KF=0; .
ON ENUFILECINPUT)Y GO TO FINISH; oro127
/% REAU LEAL CARD %/ LROLZB
GET FILECINPUTIEDIT(FINE_FLAGAMB_FLAGsCURECT,EX) DROL129
(B0L1)oXU1) sBLLY XL{L)oF{2)2ALT4)) DRO1295
J* SAVE START CARD INFORMATION 2/ orO130
GET FILEUINPUT)EDITACUDE, SSTAFREG, CDATE.NU, EGPSEX ) DROL131L
CXCE AL L) o XLa) o AL4G) o XL 20) ¢2AL10)2 X (L) F (1), DRO132
X{8),2A0101); DRJO133
J* PROCESS FINE DATA */ ORD134
IF ~FINE_FLAG THEN GO TO AMB; : DR3135
OPEN FILEUTFINE)FILEAFINEIN); DRO1275
ON ENDFILE (FINEIN)GU TO AVE_FINE; DRO1276
ON ENDFILE LINPUT) GO TO RECL: OR0136
KCA_SUM=0; KCBLSUM=03; N=03; J=03 CT=03; ORO137
CURCT=1; CSEC=999.9; CHN=999,93i CHR=999.93
IF CORECT=~=0 THEN DO I=1 TO CORECT: DROL13T7S
GET FILECINPUTJEDITAHCD{i)oHCDII}oSCDII}+CORARLII» DRA13TE
CORBMII ) pEX) L2FL2)aFlas2)oeX{F)sA(3), DR
X{TIzAL3)ALS0}); DRO13775
£ND; DROL37H
LOooP: DRO138
CT=CT+1: DRO1341

GET FILE (INPUT) EDIT (PCGCT) +KSALCT) 4KSBICT),»STICTI,PLTICT)) URO13BE
(ALL) o XU 9)s2F(5,3) o XI4F) X4 sALS)AL3))5

GO TO LOOP: DRO1384
RECL: DRO 13845
CT=C¥-1;
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. CSEL=5C0I1); CMN=MCD(1); CHR=HCD{1}5 CURCT=13 CR3 13846
F5TRD: KEAD FILE UFINEINMINTO (FINE_SAVE); ORO1385

lF CODE='9% THEN 6O YU FSTRD;
/% CUKRECT DATA VALUES FOR TIME IF NECESSARY #/ DRO13854
[F SEC=CSEC THEN L[F MN=CMN THEN IF HR=(HR DRI 134855
THEN CALL CORRECT; DRO13856
USKCHK 3 DRI1386
Do 1=1 TQ €T3 DRC L1387
IF STaA=STEI) & F_PLATE=PLT(I) THEN 00; DRO139
PLOT_CUDE=PCt1); DRO140
KS1A=KSALD); DRO14L
KSig=KsS8lI)s DRO142
PREV_PLATE=F_PLATE; UROL43
GG TU FINE_PLATE; DHO 144
END3 DRI 165
END; © UROL46
NUPLT: DRJ 147
PREV_PLATE=F_PLATE; DR3I14T1
UO WHILE (F_PLATE=PHREV_PLATE); DRO1472
READ FILE{FINEIN) INTO LFINE_SAVE); DROL14T3
END DROL4 T4
GG TO DSKCHK: DROL475
/% EACH PLATE */ LRI 148
FINE_PLATE: DRO149
B0 WHILC(F_PLATE=PREV_PLATE); PRILS5Q
{F PLUT_CUDE=*1" THEN DO; DR150%
IFf ABS(ACI>S THEN GU TO RUREC; DRG1505
END3 DRO1596
ELSE [F PLUT_CODE=*2' THEN DU; DRA1%07
IF ABS(BCI>S THEN GD TO RORECS DRO 1508
END3 DRALS5T9
/% AM,5M, AND KC TOTALS %/ ORJ151
DEC_A=MUD (1004 AMQ~AC-KS1A,1)3 DRILS2
DEC_B=MOD (1 0D+ BMQ-BL-KS1B,1); DRO1S3
/% IA AND i8 FUR FIRST CARD #/ . DROL54
iF J=0 THEN DO; DRO155
if DEC_A>,850 THEN IA=49; URD 156
ELSE IA=50; DROLST
IF GEC_B».850 THEN 1B8=49; DRI158
ELSE 18=50; DRO159
END; DROLED
/% FOR OTHER CARDS #/ DRO161
ELSE LU0 DRO162
1F SAVE_KCA>=50,100 THEN [A=50; DRO163
ELSE If¥ SAVE_KCA<50.100 & DEC_A<0.5C0 THEN 1A=503 URO164
ELSE [A=49; DRO165
IF SAVE_KCB>=50,100 THEN [B=50;3 URO166
ELSE IF SAVE_KCB<50.100 & DEC_B<KC.500 THEN [B=50; DRO167
ELSE IB=49; DROL16SE
END ; oroles
KCA=DEC_A+IA; DROLTO
KCB=DEC_B+18; DRO1T1
/% SAVE KC'S OF FIRST CARD *x/ OROLT2
iF J=0 THEN DU; DRGLT3
SAVE_KCA=KCA; DR3174
SAVE_KUB=KCB; DROLTS
J=13 PROLT7S
END; DROLTT
/% TOTAL KC'S FOR AVERAGE %/ DRO1TSH
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KCA_SUM=KCA_SUMSKCAS
KCB_SUM=KLB_SUM+K(CB;
N=N¢&L3
7% CUMPUTE AM ANOD BM ¥/
CODE=PLUT_CODE;
AM=KLA+AC;
AM=KLd+b0C;
Coue=PLOT_LHDES
WRITE FILE(TFINE) FROMIFINELSAVE);
KDREC 2
READ FILE (FINEIN) INTO (FINE_SAVE);
I¥ SEL=CsEC THEN IF MN=CMN THEN IF HR=CHR
THEN CALL CORRECT:
END;
Gl TU DSKCHK:
AVE_FINE:
/% AVERAGE KC'S %/
FLnE_RCA=KCA_SUMZ/N;
FINE_KCB=RKLUB_SUM/N;
CLUSE FILEATFINE)FILE(FINEIND
/% LOMPUTE RESIDUALS AND LIST FINE DATA */
GPEN FILE(TFINETL)FILE{FINE): N=03;
ON ENUFILELTFINEL) GO TS REPEAT;
FINELBE:
/% START CARD INFORMATION #*/
PUT ELITI'STATION y?*KCAY 3 *KCBY »*FREQ 2 "CALIE DATE' )
LPAGEX{5)sALT) pX(6)2aAL12))3
PUT EOLTUSSTAZFINE_KCAFINE_KCBy FREQ LDATELEUP )
(SKIPL2) o X16)9AL4) 42F (12309 X13)A119)4A120),
ALLO});
PUT EDITI UT 3 ACY 3" BC " 5 AN s *BMY ,PRAY, TRB", P STAY,
TPLATE#)(SKIPI3) p XK(6)sAL14) 33A0120A014)4A10102),
Ala ) 2A4T701);
PAGE=13: PLTE=D; LINE=6;
I¥ FOR DISK UTPUT =/
{F N=0 THEN DO;
CUlE=3190
AC=FINE_KCA; BC=FINC_XCB3
GET STRINGI{CDATE) EDIT (HR.MNoSEL) (X(4),3F(21);
GET STRINGI(FREQ) EOIT (AM) (FE10,3));
WRITE FILELFINE)Y FRUM(FINE_SAVE);
END;
J* LIST FINE DATA %=/

READ FILE(TFINELVINTOUFINE_SAVE);
PREV_PLATE=F_PLATE;
FINE_LIST: :
OU WHILE{LINE<391}; f* EACH PAGE ¢
Ir F_PLATE~=PREV_PLATE THEN 0U;
PLTE=G S PREV_PLATE=F_PLATE;
END3;

/% CONPUTE RESIDUALS */
KRa={AC+FINE_KCA~AM) 3
RE={BC+FINE_KCo~BM) 5
CUNSTANTS3=CO0DER]® "JISTALI® VIIF_PLATE;

/% FOR DISK OUTPUT »/
HRS=HK; MIN=MN;
IF N=0 THEN WRITE FILE(FINE) FROM{FINE_SAVE};
KRA=RA®*L000.C3 RB=RB¥*¥1000.0;

CALL PRINT:
READ FILE(TFINEI)INTGIFINE_SAVE);
END 3 /* END OF PAGE */
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LINE=C PAGE=G3;
GO TGO FINE_LIST;
A% Flx SECUND LISTING IF NECESSARY #/
REPEAT:
CLUSE FILECTFINEL);
N=hN+1l;
iF¥ NKNG THEN DU;
OPEN FILEATFINEL);
wl TU FINELBL
END;
7% AMBIGULTY UATA =/
/% CHECK FOR DATA %/
AME =
IF =~AMp_FLAG THEN GU TU START:
UPEN FILEAM_OUTYy FILE{C _UUT ) FILE{AMBIN)
UN ERUFiLE (AMBIN) GG FO NEXTC;
UN ENDFILECINGUT) GU TO AVE_AMB;
ACAM_SuM=0; KCBM_SumM=0; N=03
KCAC_SuM=33; KLBL_SUM=053 J=0;

CRURD: PRUCEUDURE: 7% READ MINITRACK CARD #*/

GoET FILE (INPUT) EDIT {AMB_UTM_GAMyQAM_CsUBM_MeGBM_CyCUE,
CPLATE) (FiB)e X&), GFLUL0¢3 3 XCT)yF LYo XUL7)4F(3))3
END; % ENU URDRD =/

LDSKRD: PRULEVDURE; /% READ AMBIGUITY CAMERA DISK */
REAU FILE (AMBIN) INTU LAMB_IN); CUNSTANTS4=A5TA;
Urt=AHR; UM=AMN; US=ASC;

WUT=AR *LCOCU+AMNF LOC+ASC CONSTANTSS=ACDDE ;
el STRING (PLAYE)D EDIT (DPLATE) (F(3));
EnNU; /¥ cNU DSHARD %/
KS1laz PROCEUVURE /% SET KS51 VALUES %/
/% SET K51 VALUES */
KSAM=M_iAM; K3AL=JAM_L; KSBM=QiM,_M; KSBC=QBM_C 3
LALL CRDRUS
/% SAVE VALULS FOR INTERPOLATION */
UT_5=AaM8_uT} VAL _AC=UAM_C; VAL_GM={BM_M; VAL_BC=Q8M_C;
CALL CRUKD;
E N 3 ; /% END KSLS &/
NEWPLT 2 PRuUCELURE; /% FIND MATCHING PLATES #/
DO wodllE {UPLATE~=CPLATE);
IF OPLATE<CPLATE
THEN CALL ODSKRD$
lr CPLATECUPLATE
THeon CalL CRDRDG
ENUG
Wl TU TMECHK:
END3 /* END NEWPLY %/
AMO_PLATE:
CALL USRKD:
NEXTC =
CALL CRURD;
TMECHK 2
DG sHILE (AMB_UT-=NUT); F% FINOD MATCHING TIMES %/
I+ Cok=1
THEN CALL KS15;
I+ OPLATE==LPLATE
THEN CALL NEWPLT;
I AML_UTENUT
THEN CALL CRURD;
IF NUT<AMB_uT
THEN CALL OSKRD;
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END; DRQ27T55
¥ CuE=1 THEN CALL KS153 CRI 2756

/% INTEHPULATE =/ DRVUZ2TH
IF{AMs_UT=-UT_5i>4C0G.0 THEN DO;

UT_S5=UT_5+4040.03

GU TO FXED;

END
IFLaMa_uT-uT_5)>39.0 THEN OU;

UT_5=UT_S+40.03

END;
FXEu: JF ABS(QAM_L-VAL_AC)IP025%{AMB_UT-UT_ SITHEN IF JAM_L>VAL_AC
THEN D03
VAL_AC=VAL_AC+1.0C;
KFill=1;
ENDS
ELSE DUO;3
QAM_C=QAM_C+1.C5
KF{2}=13;
ENDS
IF ABS(YBM_M-VAL_BMID>0 .25+ (AMB_UT~UT_ SITHEN IF QBM_M>VAL_BM
THEN DU
VAL_BM=VAL_BM+1.0;
kF{31=1;
EnND S
eLSE D03
QB M_M=QoM_M+1.03
KFial=1;
END3
1E ABSLgoM_C-vaL_BCI>Q.25%{AMB_ UT-UT_S)THEN IF UBM_CovaL_8C
THEN DU3;
VAL_BL=vaL_BC+1l.03
KFt5)1=1;
END3
ELSE DOs
UBM_C=QodM_C+1.C;
KF(6)=13;
END;
C_RAM=QAM_C— (. 2¥ {LUAM_C~VAL_ ACY/UAMB_UT-UT_5}); DRJ 284
M_gom=ubM_M-( 4% {QBM_M-VAL_ BMI A LAMB_UT=-UT_S5) )3 DROZES
C_GomM=qBm C-t.6%LUBMN_C-VAL_ BC]/{AHB uT-ur_531}: ORO 286
IF KF(1l)=1 THEN VAL_AC=VAL_AC-1.0:
IF KF{2l=1 THEN UAM_C=QAH.C—1.G:
1F KE(3)=1 THEN VAL_BM=VAL_HBM-1.0;
iF KFt4)=1 THEN UBM_mM=QBM_M—1.0;
IF KF{5)=1 THEN VAL_BC=VAL_BC-1.C;
IF KF{6)=1 THEN QBM _C=uBM_C~1.03
KF=03
/% AM,BM, AND KC TOTALS ¥/ gro287
DECP: DEC_AM=MUD( LO0+M_UAM~AC_ M-KSAMg 1133 LURD283
DEC_AL=MUD(100+C_JdAM-AC_ C-KSAC,1)3 OrROZ289%
UEC_BM=MOD(100+M_doM-BL_ M=-KSEMel )3 LRO290Q
DEC_BL=MOUL 100+C_QBM-BC _C-KS58Cs1)3 DRO291
/% LA ANU [B FOR FIRST CARD */ DRO292
if J=0 THEN DU; DROZ293
IF DEC_AM> .850 THEN 1A_M=49; DRUZ94
ELSE [A_M=50: DR Q295
If DEC_AL>.850 THEN TA_L=49; VDR 296
ELSE IA_C=50; OR0O297
If DEC_oM>.850 THEN LIB_#M=49; DRJ2 98
ELSE IB_M=5C; DRO299
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IF DEC_BC>.850 THEN [uv_C=49;
ELSE 1B_C=590;
END3
f¥% FOR OTHER CARDS #/
ELSE wU3j
IF SAVE_KCAM>=50,100 THEN 1A_M=50;

ELSE [F SAVE_KCAMCH0.100 & DEC_AMKC.500 THEN 1A_M=50;

ELSE la_M=49;
IF SAVE_KCAC>=50.100 THEN 1A_C=503

ELSE JF SAVE_KCALK50,100 & DEC_ACKO0.500 THEN IA_C=50;

ELSE 1A_C=49;
IF SAVE_KCBM>=350.100 THEN IB_M=503;

ELSE I+ SAVE_KCEMCS50.100 & DEC_oM<U.300 THEN IB_M=50;

ELSE 1B_M=49;
IF SAVE_KCBC>=5C.100 THEN IB_L=5C;

ELSE IF SAVE_KLBC<50.100 & DEC_BL<0, 500 THEN IB_L=50;

ELSE IB_C=49;
END 3
KCAM=UEC_AM+IA_M; KCoM=0DEC_BM* IG_M;
KCAL=DEeC_AC+1A_C3 KLBC=DEC_BC+IB_C35
/% SAVE KC'5S UF FIRST. CARD */

{F J=0C THEN 003

SAVL_KCAM=SKCAM;  SAVE_KCBM=RCBM;

SAVE_KCAC=KCAC: SAVE_KCBC=KCBL

J=13
EnD;
£% TUTAL KC'S FOR AVERAGE */
KCAM_SUM=KCAM_SUM+KLAM; KCBM_SUM=K(CBM_SUM#K(CBM3
KCAL_SuM=KCAC_SUmM+KLAC; KCBC_SUMSKLBC _SUM+KCHBC;
N=N+1;
F¥* CUAPUTE AM AND BM ¥/
AM_M=KCAM+AC_M; BM_M=KCOM+BL _M3
AM_L=KLAL+AC_L3 BM_C=KCBL+BL_C3
ANMBHR=UH ; AMEB MN=UM; AMBSC=US §

APLATE=PLATE;
/% FOK MEDIUM */

AC_AMD=AC_M;  AM_AMB=AM_M;

BC_AMB=BL_H;  BM_AMu=BM_H3

WRITE FILE{M_OUT)FRUM(AMB,_SAVE);
/% FOR CUARSE #/

AC_AMB=AC_C;  AM_AMB=AM_C3;

BC_AMB=6C_C;  BM_AMB=BM_C;

ARITE FILECC_GUT JFROMUAMS_SAVE) ;

/% SAVE VALUES FOR INTERPOLATION #/

UT_S=AMB_UT;  VAL_AC=QAM_C; VAL_BM=UBM_M; VAL_8C=QoM_C;

UH=AHK; UM=AMN; US=ASC3
o0 TU AMB_PLATE; /* END OF PLATE */
AVE_AMB2
/% AVEHAGE KC'S %/
AVE_KCAM=KCAM, _SUM/N; AV E_XCBM=KC{BM_SUH/N;
AVE_KCAL=KCAL_SUM/N; AVE_KUBL=KCBC _SUM/N;

KCAC=DEC_AC+IA_C3 KCBC=DEC_8C+IB_C3
CLUSE FILE(M_QOUT) . FILELC_OUT);

/% LOMPYTE RESIDUALS ANL LIST DATA FOR MEDIUM */

OPEN FILE (M_IN); N=03
ON ENUFILE (M_INJ)} &U TD COAKSE:

MED LUM:

READ FILEIM_IN)JINTU(AMB_SAVE};
HRS5= AMUBHR ; MIN=AMBMN; SEC=AMBSL;
PREV_PLATE=APLATE;
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DKO300
DR3301
DROZ0D2
PRO303
EWEDTN
DRO3CS
DRI 308
DRG307
LRD3CE
DRO 309
DRO310
o311
ORO3LZ
DRO313
ORI 314
DRG315
pRO316
ORI317
URO3)18
DRQ319
DRI 320
DRD 321
LRD3Z 2
OrO323
DRO3Z4
pRO325
URU326
LRO 327
DR3328
DRG329
DRY330
DRO331
DrO332
URO332%
ORI 3326
PRO333
DRI 334
DR 335
DRO336
CRO337
DRO338
GRO 339 -
DRI 340
ORO341
DRO362
DRU3L3
CRO350
DRO3S1
DRO352
DRO353
DRI354
DRJ319
DRO355
DRO3%6
pDRAO3S7T
CRO358
DRO359
RO 360
DRO3604e
DRO3GL



F% START CARD INFORMATIUN */ DR3I362

PUT EUIT('STATIDN"‘KCA'.'KCB!.'FREQ','CALIB DATE?, DR3IAGT
YMEDIUM®) ORG 364
iPAGE.XlS).AlT)-xlbi.4A(12).K(13),Al6]); DRI 365

£UT EDIT(SSIA.AVE_KCAM+.UQ05*SIGN[AVE,KCAMI. URQ366
AVE_KCBM+.0005%5 TGN{AVE_KCBM) + FREU CUATE) ORO 3665

ISKIPL2) o X16tsAla) s 2F (L2430 X13) 921191 4A11C)) s DRO36T

PUT EDITUPUT? gAC? 2 BCI P AMY 2 TBMY, YHA', TRET» 'F 5TAY, prR3368
TPLATEY ) (SKIPU3) 2X {60 ALl14),30402),A114),A012)s DRG3IEI

Alads2a1T)105 DRJ3T3

PAwk=13; PLTE=0 LINE=63 ORG3T1L
MEGiuM_LLIST: DrRI372
DU WHILE (LINE<ET) 3 /* EACH PAGE #/ DrRO3 T4

LF APLATE~=PREV_PLATE THEN DO3; URN3T 44
PLTE=D3 PREV_PLATE=APLATE; URI3T45

ENL; DRAD3T46

/¥ CUMPUTE RESIUUALS */ DRO375

Hé= (AC_AMBHAY E_KCAM-AM_AME ) *1000;
Ko=(BC_AMBHAVE_KCBM—BM_aMBl*1500;

AM= AM__AMB 3

BM=HBM_AMo;

AC=AC_AMB;

BC=BL_AMb ;

CONSTANTS3=7 VI JCONSTANTS4]) | APLATE) JCUNSTANTSS; prO381
CALL PRInNT; DRO382

READ FILEIM_INIINTOLAMB_SAVE); DRO383
HRS=AMBHR; MIN=AMBAMN; SEC=AMBSCS PRO3834
END 3 /% END OF PAGE */ OR(3B4
LINE=G; PAGE=03 DRO385
GO Tu MEDIUM_LIST; DRO388

LUAKSE: DR0O38Y
CLOSE FILE (M_IN): OPEN FILBIC_INI DRG390
a8 EROFILECC_IN) GO TU REPEATZ; LRJ391
REAU FLLE(C_IN}INTGCAMB_SAVE); LRQ 392
AR >=AMBHR; MIN=ANBMN; SEC=AMBSC; DRG3S2Z5
PREV_PLATE=APLATE: PDRO393
/% START Caky INFURMATION */ DROIS4
PUT EDITUYSTATION® »'KCA® s *KCB*y *"FREU*y*CALIB DATE", DRO395
*COARSE") DRO395
(PAGEX{5)sAlThoxl 6)0A 121, Xt10),A1L6)); ORO397

PUT EDITISSTASAVE_KCAL,AVE_KCBC,FREJ,CDATE)D
(SKIP(2) o X161 1AL 4) g 2FUL293 ) XU3),A119)+A110)); CRJ393

PUT EUIT(2UT® 4VACY p9BC s TAMY s "BM®, "RA', 'RB*,'P STAY, DRO40OQ
TPLATEY) {SKIP(3) o X{6)sAl140,43A112),A114)A112), DRI4DL

Atady,2A(T)) s DRI402

PAGE=13; PLTE=0; LINE=b; DRG403
CUARSE_LESTS DRI4G 4
U0 WHILE{LINEL39)S /% EACH PAGE */ LRD406

iF  APLATE-~=PREVY_PLATE THEN DO3 DRO&0 64
PLTE=03 PREV_PLATE=APLATE] BRO&065
31 17H DRO4 066

/% CUMPUTE RESIDUALS =/ DRO&CT

Ra= {AC_AMB+AVE_KCAU-AM_AMB)*10003 RA=RA+(,5%SIGNIRA));DRO4CB
RB={BC_AMB+AVE_KCBL-BM_AMB)*1000;

AM=AM_AMS 3

BM=DM_AMB 3

AC=AC_AMB 3

BC=BC_AMB 3

CONSTANTS3=% v} | CONSTANTS4] ] APLATE| | CONSTANT S5 DRO413
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caLL PRINTS

READ FILE(C_INIINTOC(AM3 _SAVE);

HR S=AMBHR; MIN=AMBEMN:
END 3
LINE=U§ PAGE=0 S

GO T CUARSE_LIST;
/% Fud SECUND LISTING */
REPEATZ:
CLUSE HILE(C_IN);
N=N+13
iF N¢2 THEN LO3
UPEN FILE (M_IN);
GO TU MEOQLUMS
ENU;
/% FUR NEXT S&ET UF BDATA #/
U TGO STAAT 3
FINLSH:
END:
F* ENU LF DATA
/& END GF Jud
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SEC=AMBSL:
/% END OF PAGE

DROG14
U2 415
DRD4154%4
PDRI416
DR241T
DRO&2C
ORJI421
DRO&Z22
DRG4E3D
DRD42Z4
D425
DR w26
URD427
DRI %23
DRO4Z2 9
DRG 430
URI431
DRO432



* MeHARKISUON:144010DRZ0OLE Ly D18
F4 OPTLUN CATAL ¢DELKs5YH
PHASE WRLL1L,RJA0T
/7 EXEL PLAL
¥ PROCESS LISTLeNCOPT
GRIG LEIPRUCEDURKE UPTIONS{ MAIND;
JHANTENNA CORRECTIONS *=/
BECLARKE
CArLS> FILE INPUT
ENV IRUNMENT { MED TUMLSYSIPT, 25901 FLEBU ),
LISTNG FILE QUEFPUT PRINT
ENVIRONMENT (MEDIUMISYSLST,1403) FEL32)),
PUNCH FILE JUTPUT STREAM
ENVIRUNMENTIMEQGI UMISY.SPCH,2540) FLB0) ),
1 START EXTERNAL,
2 L FIXED DECIMAL{l),
2 STA FEXcW DECIMALL4),
12 KLA,
2 KLuy
2 FREQ) DECIMAL FLOATL T,
¢ LAaLlod FIXELD DECIMAL (& )y
2 P FLXEU DELIMAL (20
2 BLANK CHARAUTER (1) 3
DELLARE
NPLOTSE3L) FIXED BINARYUL3L),
CARDNUG FIXED UECIMAL (5],
ST CHARACTLERIZ )
{CARDSTAL,CARUSTAZ) FIXED DECIMAL{4),
(CARDDL, CARDDZ) FIXED bECIMALIG),
{ACCL&T)
SAVEA(4T)) DECIMAL FLUAT{loel;
DECLARE MATRIX(48) UECIMAL FLUAT (161}3;
GOPEN FILE{CARDS) » FILECLISTNG)FILE(PUNCHIE §
GET FILE(CARDS) EDIT (START)
(XEL) o FUL o X U4 ) oF (4 )3 3F 1103 )X 4)sF(6)sF (2]
X(27heAtl})l;
/% ¢=0 DU REGUL AR LOMPUTATIUN
P=]1 DO HISTOGRICAL =/
iF START.P=0 THEN GU TU PROCLEDS
HISTUR:
/* READ CGEFF CARDS */
0O K1=1 TOQ 2
GET FILE(CARDS) EDIT
{CAKDSTALCARDUL (MATRIEXEL Y DO 1I=1 TO 3),S5ETNO}
(Fla s XL21aF{6) oy XEL18Yr3ELL199849) e X13)5A02)1)3
I1=4; 12=8;
20 J=1 TQ 9;
Y FILE(CARDS) EDIT
(EMATRIX(1) OU I=I1 TU 12),CARDNG)
(56115 899)eF{S));
12=12+5;
Il=11+5;
END ;
IF Kl=1 THEN D0 Jl=1 TO 4T7:iS5AVEALJL1)=MATRIX{JL}; END;
ELSE D0 J41=1 TU 473 ACU{J1)=MATRIX{JLl); ENL;
END; F#HISTORICAL */
$0 TO CUNTINUE;
PROCEED:
CALL UVERLAY {YUROQLELY);
CALL COEFFCTACO, SAVEA) ;
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0003

2005
gan6
GooT
poos
go09
ca10
coll
04912
0013
COla
0oLs
0016
ooLv
0nols

cg20
Q021

co23
0Q24
cu2s
0026
co27
0028
0Q29
0030
€031
0032
Ca33
0034
0035
0036
Go37
G038
0039
0040
004l
0042

0044
Q045
0046

0048
O0u9
0050
0251
0052
0053
OCh4
cos55
£o56
0Qs7



LALL OVERLAY (YOROL1EZ2Y);
CALL PRINTLUACO+S5AVEA};
CUNTINUES
CALL UVERLAY ('0OROLE3Y);
CALL RESIDLUACG, SAVEA,NPLUTS);
IF sTakt.r=0 THEN DU;
CALL UVEKLAY {*ORGLE4');
CALL DHZPLTINPLOTS);
END;
CLUSE FILELCARLS o FILELLISTNG)IFILELPUNCH) ;
ENDy ¥ DRLCLE =/
/* ENU UF DATA
PAASLE UROLEL 4%
INCLUuE AAPCOLA
INCLUWE LLFOSLHMG
f/ EXEC PL/I
* PRUCCESS LISTUsNLUPT
CCEFFL3s PROCEDURELALGSAVEA);
UEGLARE
LISThNG FILE QUTPUT BRINT
ENYIRUNMENT {MEDITUMISYSLSTS L403) F(L321 ),
Carbs FilLe INPUT
ENVIRUGNMENT (MEDTUM{SYSIPT 25401 FIBO) ),
JLSKL FILE 1NPUT RELORD
ENV IKUNMENTIMEULUMISYSOU342314) FU34C0,130)
/% CARD INPUT %/
1 START EXTERNAL,
2 C FIXtw DecCiMaL(l).,
2 STA FIXED DECIMAL{4),
KC Ay
LA
2 FREW) DELIMAL FLUAT{T),
2 CAaclsy FIKEL VECIMALLG)
2 P FIXEU UECINAL 12),
2 sPeLIAL CHAR (1)
1 DAT A,
2 ul {3} DECIMAL FLUAT,
2 BLANKS CHARACTER{S ),
(2 ALy
2 BCy
2 AMl,
2 pml,
ﬂEIA[
R2s
LElL Ay
UELD,
NAy
N ) UECIMAL FLOAT{ 16),
STA CHAKACTER( &),
PLATE CHARAUTERL3)
PLUTLUDE CHARACTER(YL),

{

LAV WY N

[LSN WRE AT NI VI N C T Y

2 dm) DECIMAL FLOATL1é6)y
HETRNH L ABEL ;
UECLAKE
ROUND,
(DECXAy GECYA)} FIXED DECIMALLLLls4),
/% COEFFICLENTS */
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be

E

Cas5s
ceo59
Co60
G061
00062
MA 63
Co64s
0065
Cobo
Gaa7
0068

goto

octre
0073
ool
00Ts
aote
0377
0o73

<080
G4l
0042
Cclg3
0084
Glgs

0087
0088
1006071
0090
0091
6092
c093
0094
0095
00496
€097
£098
0099
0LOC
L0101
5102
0103
0104
€105
01396
6107
¢io8
61079
0110
oL11
o112
o113
cll4



{SINYCOSY,
SINY,CUSYy

XSINY p XCOSY s YSINY s YCOSY o XKYSINY s XYCOSY  X2SEINY o X2L0OS5Y ) Y25 INY »

Y2005Y + XK3SINY s X3COSY s Y35INY o ¥3COSY»SINY2L0SY2,

SIN1,SINZ,CUSL,CUS2Z,

KA VB e X2AsY¥2A P X3A2 Y3 A2 X YA,

ACU (41),

SAVEA{&T ),

GTleRT722573,9B8150B25Q83,

CUSByNIA UL0A, GLLAYSINGy ENRS1ENRL,
D114D21 »dl0ull Ny

ENR2 476,606, 31189 NSQARESQAR

EVALUC yNVYALUE

ANGLGLEXANGLY

Adt4alponiads

Chy

CBy

U92A,09G10A, 9991 1A, QL02A,Q0 001 1A,d1124,

W92 59N 10Br QYR 1B W10208,Q100L1B,0Ll1208,

DECY

DECX

MATRIX{8L1),

MATRADL {95,95)

ANSKHER (93,

COEFF,

CULGU,

BYECTURIQ)

SVECTURILG ),

LEAST(18),

VECTOR{9)} DECEMAL FLOAT{16},
RETANP LAGEL: .
DEC LAKE

{WHOGL EX s WHULEY Y DECIMAL FIXEDIT),
SETNU CHARACTER{Z) »

HMATRX CHARACTER{L1Z),
DSIMQ ENTRY,

{DeESF) FIXED BINARY(15)3

/% BEGINNING DF PROGRAM */

SETNO=*A'; LOGP=0; COLNO=0;
HMATRX=*ELEMENTS OF *;
UPEN FILE(CARDS),FILE(LISTNG)sFILE(DESKL};
J2=03

STARTE:
/#INITIALIZE FOR SUMS */

READ FILE(DISKL) INTOLDATA};
[F SPECIAL = ' * THEN DU
KCA=AC; KCB=BL; FREU=AM;
ENU ;
AQ=U3 BQ=0; SVECTOR=0; BVECTUR=0; MATRX6=0;
XCUSY=03 KSTNY=03 YCOSY=03YS INY=035 XYSINY=0 ;X¥Y(USY=03

X2SINY=03X2008Y=0; Y25INY=03;Y2C05Y=03

Y3SINY=0;¥3COSY=03SINYCOSY=0;SINY2=0;C05Y2=03
SINY=G3CLSY=03;

Q9A=0;Q10A=03011A=03

498=0; Yi08=03Qll8=0C;}

Q92A=03 JIE10A=0; WSULI1lA=0; QLlGZA=0; QIOWL1A=0;Ql12A=03
Q928=0§ %w9Ql0B=0; Q94118=035 Q1028=0; QLOU11B=0;Q1128=0;

ROUND=.000053
Ccali PAGEHD;
PUT FILE{LISTNG) EDIT
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c115
alle
Gli?
gils
0l19
o120
cL2l
0122
123
Ci24
ol25
bl2e
c127
air2s
0129
0130
i3l
ol3z
0i33
0134
Cl1l3s
0136
C137
pl3s
o139
Cl40G
Glel
0142
Gl4e3
Dlé4a
0145
OLr46
0149
Q150
c151
G152
0153
0154
G155
0l56
0157
c158
Q159
0160
Olsl
1706071
0lez
1706071
163
Cirl
oLT2
Q173
QL74
cLTS
oL76
o177
cL78
0179
21890



{P"EQUATION SET 6%) ISKIPXL50),Al14)});

REAODATAS 0181
REAU FILE(DISKL) INTQ (DATA); . Y
UN ENUFILECDISKL)Y GuU TO MATRIX_ 63 4 183
KA=DAT A AM-START «KCA} QL85
YA=UATA, BM-START +K{ 03 ' C186

FECOMPUTE X, Yol X)e{Y) */ 0187
DECXA=XA+RDUND*SIGNEXA) 3 DECYA=YA+RUUNDHSIGNIYA) 0188
WHULEX=TRUNG (BECKA) ; 01389
WHOLEY=TRUNC{DECYA); 0190
UEC X=DEC XA-wWHULEX § 0191
DECY=UECYA-WHULE Y} g1e2
ANGLX=UECX*0 428318543 0193
ANULY=UECY#6.2831854; 0194
SEINL=SINCANGLX) 3 p195
S1N2=5 INCANGLY); 0196
CUOSL=CUS LanulX); G197
CUS2=COS LANGLY }; 0198
K2A=XAZXA; 0199
YZATYA*YA; 0200
AYA=XARY A} 0201
KIA=KAEX 243 G202
YIA=YARYZA; 0203
Ul1=CATALALS
vel=pata.dl; 0204
/% SUMMATIONS =%/ 0265
MATRX6 (1 o L)=MATRX6 (11415 ¢206
MATRXS( L 92 )=MATR X6 1,204 XA; 0267
MATRXO (1 33 )=MATRXG( Ly 3 b+YA3 02u38
MATRXGUL 94 ) =MATRXE UL g% ) +XY A3 0209
MATRX6 (12 =MATRKGI 15} + X245 n210
MATRXO{1 96 )=NATRXELL,6)¢Y2A; 0211
MATR X6 L »3) =MATRXOHE1 .8+ SINL; gz12
MATRX6 (1 F)=MATRXGELLsI)+COSL 5 0213
MATRXOCEZ2 92 ) =MATRXG6(24204X2 43 C2l4
MATRXGL2¢31=MATRXE(2,43)+XYAZ £215
MATRXO(Z o 41=MATRX612:4 )+ X2AXYA; c2le
MATRXG(259)=MATRXGLZ,5)+X3A; o217
MATKXGI 22 GI=MATRAOL 2,61+ XARY2A; ga18
MATKXO(2pd)=MATRX6 (2,8 +XA®S kNS 0219
MATKXO( 29 9)=MATRXE6 {249V #XAXCUS]; 0220
MATRXOU3,3)=MATRX6(343)+Y2A; Q221
MATRXE (394 I=MATREG {34 ) +XA%Y 243 c222
MATRXOL 395)=MATR X6L 3,50+ X2A%YA; 0223
MATRXC (3,6 )=MATRAG] 3,6) +Y 3A; 0224
MaTrX6{338)=MATRXG{3,8)+YA®SINL; 0225
MATRXO6U3,9)=MATRX6L 3,9} +YA*COUS]; G226
MATRXE (4 ¢4 I=MATHEKG LS4 ) +X2A%Y 2A5 Q227
MATR X6 (435)=MATRXE{ 4,5+ X3 A*YA; 0228
PATRAG (426 I=MATRXO( 46 )+ XARY3A; D229
MATRXE 14 o3 =MATRX6 (4,8 )+ XYA¥*S N1} 0230
MATR X61 %9 9)=HATRX6 1 4,9) + XYA®LD5); ¢231
NATRXOL{5:5)=MATRXG6I5,5 1+ XA*X3A3 0232
MATRXE(S )b )=MATRXOLS,6)+X2A%Y2A} c233
MATRXE( 5, 3)=MATRX6{S5, 8} £ X2A%51NL: 0234
MATRAE(5 99 )=MATRXGLS 491 #X2AXC0GS) 0235
MATRX{ 62 6)=MATRAG LG 6 I+ YA*YIA; 0236
MATRX6 (6 ¢ BI=MATRX6 LGB )*YZA%SINL; 0237
 MATEX01699) =MATRAG6(6,9)+Y2A%COS1 5 0238
MATRXGLE+.8)=MATRXG6{B48)4+SIN1*SIN]; 0239
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MATRX6 (8 32 =HATRX61G,9)+5INL®C0OS1 5
MATRXG( 9, 9)=MATREELY ,9)+COSI2C0813
CUSY=CUSY+CO523
SINY=SINY+SINZ;
SINY2=SINY2+SINZ*SIN2;
CUSYZ2=COSY2+CUS2*¥C0523
SINYCUSY=SINYCCSY+SINZ*C052;
KSINY=XSINY +XA%SINZ;
KCOSY=XCUSY+XA®C0S23
YSINY=¥YSIMY+YARSINZ;
YCOSY=YCUSY+YA®C0S2;
XYSINY=XYSINY+XYAXSINZ
AKYCUSY=RAYCUSY+XYARL(S52;
K2SINY=X25INY+X2A%SING 3
X2CUSY=X2CUSY+A2A*CUSZ;

¥ 2008Y=Y2C0SY+Y2ZA¥CDS2:
¥2SINY=Y2SINY¢YZA*S [N2;
CA=DATALAUL* START.KCA-DATALAN;
CB=DATA. BU*START KUB-UATALBM;
EVALUE=DATA. AC/DATA JNAS
NVALUE=UATALBC/DATA N3 ;

ENR2= (EVALUE®NVALUE)/DATALR2Z;
DaTABETA=L .5TCT263-DATA.BETAS
COSB=COSIDATAL.BETA) ;
STMb=SIN{UATA.BETA);

NSQAR={ 1 -NVALUEXNVALUE) FDATA.RZ;
ESwAR=( 1 -EVALUE*EVALUE)I/DATAWRZ;
LTI=ENRZ®{~1®SINB)~ESUARCOSH
QT2 ESWUARK®SINB=ENKZ %C058) 3
QA73= OATA.DELAS
WGBLl=ENRZ2 *( OSO+NSQAR®SING;
Q82=-ENR2¥S INB+NSUAR®CUSD;
QE3=DATALUELY;

QIA=UFA+LNTLS

W10A=W10A+QT2;

G1lA=al1A+Q73;
W92A=UYZA+GTL*QT L]
A9GLOA=QIGI0A+UTI*QT2;
GYQLIA=GOILI1A+UTL*QT3;

WiOZ2A =QL02A+QT2%Q72;

QIR L1A=R10&L1A+GT2*Q73;

@GL12A =QLIZA+QT3%QT3;
QUB=G9B+usL;

WNI0B=Q10B+WuB2;

Wllb=g118+Q83;

QY 2B=W92B8+ual*Q81;:
QIULIDE=Q9YLOB+ LB 1*QB2;

Q9N 1 18=Q9911B+QB1*Q483;
QLCZB=QlC2B+Qu2#%Q82 ;
Q10W11B=Q10QLl1B+Q82*Q63;
QLLIZB=QLlLlZBeB3%Q83;

AQUL }=AQELYI+CA3
AU{Z2)=Aq{ 2 14CA*QTL;
AQI3)=AQ(3 )+ CARQT2;
AQ(&)=a0L4)+CA*QTI;
BQE1)=BQI{L)+LB;

Q{2 1I=8412)+CB*Q8l;

Bl 3)=8Qi{3l+CB=QB2;

bl 4)=BQla)+lp*Qa3;
SVECTORILI)=SVECTOR{L)}+D11;
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0240
0241
G242
0243
C244
0245
0246
G247
G248
0249
G250
G251
0252
0253
0254
£25%
0256
0257
0258
0259
0260
G261

0262
c263
G264
0265
0266
gc2o7

0269
0270

g2tz
Cz273
0274
c275
0276
0277
0278
p219
0280
028l
ca282
0283
0284
0285
0Z8e
o2yl
0288
0289
0290
0291
G292
0293
0294
0295
02496
0297
0298



SVECTOR(2)=SVECTORIZ}+U11#XA;3
SVECTOR(3)=SVECTORI3I4D1LI%YA}
SVECTUR(4)=5SVECTORL4J+DIL*XY A
SVECTURL S =SVECTORLS)+D11%*X24A3
SVLLCTURT 0)=SVECTORIG)+D11*Y 243
SVECTUREB) =SVECTUR{B)I+011*SINL;
SVECTOR{9)=SYECTOR(9)+011*C0S8135
BVECTURL1)=BVECTBR(L)+D21;
BVECTORL 2)=BYECTOR(2)+D21%XA;
BYECTURL3)=BVECTOR{3 )4D21%YA;
BYECTOR(4)I=BVECTOR{4I+0ZL%¥XVA;
BYLCTURL 5)=BVECTORIS I +UZ1*X2A;
SVECTUR(GI=BVECTUOR(A)I+UZ1*Y2A;
BVECTUR(B)=BVECTOR(BI+D21*5IN23
BVECTUR(9)=BVECTORL9)+D21%CD5235
If START.C=1 THEN DOs
SVECTUR( T)=SvECTORL(T)+ul 1 *X3 A5
BVECTORI T)I=BVECTUR{T}I+DL1*X3A;
HMATRXE(L s T)=MATRXOL1sT)+X3A;
MATRXO( 2 Th=MATRXO1.2,T)+ XA%A3AS
MATRXO {33 TI=MATRROI3 o TI+YARX3AS

MATR X614, TI=MATRX6 L4 o T) ¢ X2 ARXZARYAS

MATRXG (S, TI=MATRXGI Sy Th4X3A%X2A 5
MATRX6{6,T)=MATRXG LG T X3 A¥Y2A5
MATRXGLE T TI=MATRXG{ T TI+X3A¥*X3AZ
MATRX6(T s 8)=MATRXOLT B +X3AXSINLG
MATRXo{ 739 )=MATRX6{T ) +X3 ARLUSE S
Y3ISINY=YISINY+X3A%SINZS
YACUSY=Y3COSY+XIA*(CUS2Z ;5
EnD;

£LSE DU;
SVECTOR(TI=SVECTORIT}+011#Y3A;
BVECTUR( TI=dVECTORITI+L2Z1%*Y3A:
MATRX6( Ly T)=MATRKG{ L T)}+Y3A;
MATHRXGE(Z2 2 T)=MATRX6 (2,47 )+XA%Y3A]
MATRAXOI 3+ TI=MATRXSL 34T+ YIARYA;

MATRXG 14, TI=MATRXO 4T )+ XAXYIAXY A

MATRXG6(S5:TI=MATRKOGL5 3T )+ X2 A*¥Y3A;
MATRXGE G, TI=MATRXOL 6, TI+#Y2A%Y3A;
MATRXOG(T s TI=MATREG[ToTIHYIASY3A;
MATHRXG( T 8)=MATRX6{ T,8)+Y3A%SINL:
MATRAGIT ¢y 2 )=MATRX6{T»9)+Y3AXLUS];
¥I3ISINY=Y3S5INY+VIAXSING 3
YACUSY=Y3CUSY+Y3A*CQS2;

END;
G0 TU READDATAS

f* FLLL
MATRIX_6:
IJ4=0:
DG I1=2 TO 93
1J=1+1J;
DO Jl=1 TO 1J3
MATRX6E E19J1)=MATRXO(J1,11);
ENid; END; GE TG LOOPL1;
FILLM:PRUCEDURE ;

il=1;
0u 12=1 TU N
VELTUR(12)=SVECTOR(]12);
00 J1l=1 TQ N3
MATRIX(IL)=MATRXS6(12,4J1):
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0299
03Q0
¢301
0302
0303
G305
0306
o307
G304
0309
0310
c3ll
0312
Gil4
C315
0316

0313
o317
0318
€319
0320

0323
0324
¢32%
0326
6327
0328
6329
0304
0313
0330
0331
G332
0333
0334
€335
0336
G337
0338
0339
0340
0341
0355
0366
0367
C368
0369
G370
0371
0372
0373
0374
0375
¢376
0377
0378
Q379



[1=11+1; 0330

END; END; 0381
2= 2+13 0184
CALL LINKPF(DSIMQ/MATRIX,VECTURy Ny EER) S 3482
WO I=1 ¥O N; ¢3is3
ACO(KL)=VECTOR{E}i Kl=K1l+1l; END; 0384

IF IER=1 THEN DOg
PUT FILE CLISTNG) EDIT
(*NU SOLUTION SET',J2,SETNUSIER)
(SKIP{2)AL153,Fi2 ), ALL ). FL2) )3
£nD 3 ELSER

END; /% FILLM #/ c3iss
/* F1LL COEFFICIENTS FOR A #/ 0386

LouPl: 0387
DO IN=1 TU 2; 03ga

/7% SET 1 &/ 0389
Kl=k; N=3; CALL FILLM; 390

J% ST 2A =/ 039l

N=6t; CALL FILLHM;: _ 392

F* SET 3A =/ c3i93

N=T3 CALL FILLM; 394

" 1% SET 4A %/ 0195

L=03% G396
[1=03 0397

VO d=1 TO 3,8 TQ 93 0398

LY J=1 TO 3,8 TO 9; 0399

i1=11+1; MATRIX(L1 b=MATRX6 1L sJd): END; 040C
L=L+]1l; VECTORLL)=SVECTOR{I)3 END; 0401

N=53

CALL LINKPF(DSIMQsMATRIXSVECTURsNeIER)
if 1ER=1 THEN VD }
PUT FILE (LISTNG) EDIT
1*NU SULUTION SET 4! ,SETNO.IER)
ISKIPsALLTheALL)4FL2))5

ENUS ELSE; :
SET4A: 0405
DU I=1 TO 53 C406

ACOUKL I=VECTORILI };

Al=Kl+l; 0408
END; 0409
/% SET S5A %/ 0410
11=0; L=0; 0411
U0 i=1 TO 6, 8 TU 93 t4l2
00 J=L Y0 6, 8 TO 9; 0413
[i=1Lk+l; Chla
MATRIX(IL)I=MATRXG( I 9 d )3 0415
ENG; 0416
L=L+1l; 0417
VECTURIL}=SNECTUR(I); Og4ln
END; 0419

N=8;
CALL LINKPFIOSIMQuMATRIX,VECFUORs Ns [IER};
{F [ER=1 THEN DO;
PUT FILE (L4ASTNG) EDIT
{ *NO SULUTION SET 57 ySETNU, [ERJ
(SKIPyALLTIACL), FL20i3
END; ELSE; .
SET %Az 0423
0g I1=1 TO 83 0424
ACULKL )= VECTOR (I ;
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Ki=K1+1l;
END;

N=93 CALL FILLM;
RE TRNP=STURLs

od Tu PRINT_MATREX;
STURE:

/* SET 6A ¥/

/% PRINT A MATRIX AND VECTOR =/

IF In=2 THEN GO0 TO EGUATNS;

ELSE DO3

DO I=1 TU 38;
SAVEALT)=ACUNI);
END

/% SAVE A COEFFICIENTS */

J# INIVIALIZE FOR B COEFFICNTS*/

MATRAG {3 ,1 F=5INY;
MATRXG L3+ 2 b =XSINY}
MATRXG (B4 )=XYSINYS
MATRXG(d23)=YSINY;
HATRX6 L8 51=X2SINY;
MATRKOLEs6 J=Y2ZSINY S
MATR XS (8 Th=VY3ISINY§
MATH X6 L d481=5INY2;
MATRXG (4 99 )=SINYLCOSY
MATRX619413=COS5Y;
MATRXG6 (P9 2}=XCLSY:
MATRXD(9,3)=YCLUSY;
MATR XL 19y 4)=XYLUILY;
MATRXE (9, 5)=XK2005Y;
MATRX6{F,6)=¥Y2C0SY3;
MATK X1 9, T)=Y3L05Y;
MATRX6 19, 8)=5INYCOSY;
MATRXO[9,%)=C05Y2;
DO I=1 TU 9;

SVECTOR(I)=8BVECTORLI) 3
DGO J4=8 Ta 9;

MATRX6 (1 y dy=MATRX 6L Jp L }i

ENDS

ENDS
SETNC="3Y; CUOLNU=C;
END 3
ELUATNS:
MATRXGLL+2)=4SA;
MATRAL(L1s3}=Q10A3
MATHXb(L y%)=ULl1AS
MATR X025 11=09A;
MATRXG(Z242)=392A 5
HATRX6 (2 33)=J9J10A%
MATH X6 244)=49Ql 1A
MATRAG{3411=QLOA;
MATRXGL3+422=Q9QL 0A;
MATRX6E6L3931=QL024A;
MATRAG {3 44)=Q104d11A;
MATHE X604, 1)=QLLA;
MATRX6L4,21=Q9Q114A3
MATHKXL(4 4 3)=JL10ULLA;
MATRXEt4y4)=ull2A3
U0 i=1 T4 43

Enb 3

SVECTOR L 1=AQ(1);
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0426
ca27
C428

429
0430
0431
0432
C433
0434
0435
0436
0437
0438
0439
Cael
0461
0442
D444
0443
0445
0446
G447
Chn8
0449
0450
0451
0452
0453
0454
0455
D456
G457
0458
0459
£460
046l
0462
C4b3
Dab4
0465
0466
0467
0468
0470
0471
0472
0473
G4Té
0475
0476
car?
0478
0479
0480
Ce8l
0482
G483
0484
0485
0486



END; 0487
SETNU="A%; COLNO=C; 3 488
CALL PAGEHU; 0489
PUT FILEILISTNG) EDIT

(*EQUATION SEF 79) (SKIP.X(50)sA(14));

ADDITICNS: 0490
DU IN=1 TQ 23 Ga9l
RETRNP=S5ETTA; G492
GU TQ PRINTOUTS G493
I® SET 7A %/ G494
SET Az 0495
Ki=39; N=4; CALL FILLM3 496
/* SET 8A %/ 0497
N=3; CALL FILLM; 498
¥ SET 9A */ 0499
MATRIX{L)=MATRXE6(151)3 ) 0500
IF IN=1 THEN DO3; 0501
MATRIX{2)=GWllA; G592
MaTRIX(3)=U11lA; 0503
HATRIX {(43=QLl1l2A; . 0504
VECTUR{L)=AWLL) ; GHGo
VECTOR(2)=AQi4) 3 0506
ENG 3 0507
ELSE DO; 0508
MATRIX{2)=R11E; 0509
MATRIX{31=Q118B3; 0510
MATRIX{4)=Qll2B3; C511
VECTURIL)=80{1)3 0512
VECTURIZ 1=udl4) s 0513
END3 0514

N=23

CALL LINKPFIOSIMUJyMATRIXyVECTORy Ny IER )G
ACUL46)=VECTUR(LES
ACGL 4T )=VECTORLZ)
IF TER=1 THEN DUO3
PUT FILE(LISTNG) EDIT
{*NU SOLUTION SET 9%, SETNO. [ER)
CSKIPSA(LTIA(Ld, FL21) 5 END; ELSES

IF IN=1 THEN DO c520
MATRX 641 ,2)=49B; 0521
MATRX&(143)=Q1083 0522
MATRAG{L ,4)=QL1B}¥ 0523
MATR Xl 241) =Q983 0524
MATRX6(Z421=UT2B3 0525
MATRX612+3)=U494Ll 083 0526
MATRX6(2Z p4) =901 183 0527
MATRX613,51)=41C33: 0528
HATRX613,5 2)=Q9QL083 0529
MATRX613+31=4d10283 0530
MATRXG(3+4)=ULl0411B; 0531
MATEKX6(4,1)=UlLlB; 0532
MATRXG6(4,2)=Q9Q01183} 0533
MATRX6 (4,31=4l10Q11i63 0534
MATR X6{ 4+4)=QL112B3 0535
V0 I=1 TO 43 0536

AQEE)=8Q01)3 0537

SYECTUR(I )=8Q(1)s END3 0538

STOREC: 0539
CU I=39 TG 47; 0540
SAVEALL)=ACO(1}; 0541
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END;
SETNU="5%: COLNU=0;
ENL;
ELSE;
EnDG g /% EnD UF ADODITEONS %/
GO TO ENDRT;
PRINT_MATRIX:

PUT FLLE{LISTNG) EDIT
(HMATRX , *MATRIAY, SETNO)
LSKIPX{S0) A2 s A(T ) AL2));

PUT FILELLISTNG) SKIiP;

0Gs

DU i=1 10 9;
CULNU=CULNO* 13

PUT FILE(LISTNG! EULILT
{'COLY s COLNOs {MATRX6{15J) DU J=1 TO 9}))

{1SKRIPyA(3),FI2)29El 14500 )3

END;

PUT FILELLEISTNG) EDIY
{HMATRX, *VECTURY, SETND)

(SKIPL2) e X050) sA0L2 ) A4T3A(2) )3

PUT FILELLISTNG) EDIT
{{SVECTOR{I) DO 1=1 TG 9))
(SKIP(Z2)s9E(L%446))3

PUT FILE (LISTNG) SKIP;

GO TO RETRNP}

cND3

PRINTOUT:

PUT FILELLISTNG) EOIT (HMATRX"MATRIEX' .5 ETNU)

{SKIPyX(50)ALL2)sALTIAL2));

PUT FILE(LISTNGY SKIP;

VO J=1 Tu 43

COLNUG=CULNU*L 3

PUT FILE(LISTNG) EBIT
('COL"yCOULND, (MATRXOL JoK) DU K=1 TO 4)) (5K]1P,
X(25) 2 AL3) o FL2)4ELL%96));

ENUS

PUT FILE{LISTNGY) EDIT {HMATRX,"WECTIR", SETNO)
(SKIP12)aXU50)4A01204A4T)eAL2));

PUT FILE(LISTNGY EDIT

f{agi{d) DU J=1 TU 4}) (SKIPL2):X%X1(25)y 4EL14,6));

PUT FILE{LLISTNG) SKIP;

GO0 TU RETRNP;

ENDRT:
CLOSE FILE(DISKL);
CLUSE FILEALISTNG), FILE(CARDS);
END; /% COEFFC */
/= ENO OF DATA
// EXEC PLZI
* PROCESS LISTONNOGPT
PAGEAU 1 PRUCEDUKE:
LECLARE
LISTNG FILE OQUTPUT PRINT
ENVIRONMENT (MEDIUM{SYSLST 14030 F{132) ),
1 START EXTERNAL:»
2 C FIXED DECIMAL (1),
2 STA FIXED DECIMALE4),
(2 KCA,
2 KCB,
2 FREWU) DECIMAL ELDAT{T),
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G542
D543
0544
0545
0546
0547
0548
0549
0550
G551
04552
{553
0554
0555
Q5%8
0557
558
0559
0560
0561
G562
0563
C504
0565
0566
G561l
5568
05569
5 57Q
Q571
0512
G573
0574
. 0575
G576
0577
0578
0579
0580
34981
0582
0583
0584
0585
0584
0587
0588
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2 CALIBD FIXED DECIMAL{G6), 11

2 P FIXED DECIMALIZ2), 12
2 SLANK CHARACTER(L) . i3
TUDAY CHARACTER(G}, 14
WATATYPE LHARACTER( 1O},
1 UAY ODEFINED TODAY, 15
(2 Y, , 16
2 My i7
2 o) CHARACTER(Z21; 18
TOBAY=UDATE; 20
IF 5TART (=1 THEN DATATYPE=* PGLAR®;

ELSE DATATYPE=*EQUATORIAL'S
PUT FILELLISTNG) PAGE EDIT

[DATATYPEs "CAL IBRATIUN" y DAY oMy */ 2, DAY .U '/ "sDAY.Y) 22
(X{5) A0 10 s X(L) s ALLL) X ()AL 2) ,ALL)AL2),,ALL ), AL2) )5 23
PUT FILE{LISTNG) EDIT (STATSTART.STA, "KL A =9, 24
KCAy "AC B ="y KCBs"FREQ =%, FREQy *MC 1, 25
'DATE OF CALIBRATION' o STAKTL.CALIBO) 26
{SKIPE2)sA010) A3 o X{ L) eF (4] s X{3) sAlB)4F(06,3),4X{3), 27
ALE) sF L6430 X {3 ) sAlG)sF{Te3)2A13 ) XML sAL19 X (1)F(6)); 24
PUT FILLECLISTNG) SKIP{2); 29
ENU; 7% PAGEHL ¥/ 31

r* END UF DATA
PHASE DROLIEZ,LROLE]
I/ EXEC PL/IT

* PROCESS L1ISTG.NOORT

PRINT 12 PROCEDURECACU, SAVEA); 0626
UECLARE 0627
LISTNG FILE OUTPUT PRINT 0628
ENV IRUNMENT {MEDIUME SYSLST»1403) F(132})), 0629

PUNCH FILe OUTPUT STREAM
ENVIRONMENT{MEDI UMISYSPLH2540) FLBO) ], 0631
1 S5TART EXTERNAL+ D632
2 C FLAED DECIMALI(LM, 0633
2 5TA FIXED DeCIMAL( 41}, 0634
{2 KCAy 0635
2 KLB» c63é

2 FREQ) DECIMAL FLDATIT),

2 CALIBD FIXED DECIMALIGI » 0638
Z2 P FIXAED DECIMAL (2}, 06397
2 bLANK CHARACLTER {1}, 0640
MATR1X(48) DECIMAL FLOAT{161, 641
CARDSTAL FIXED DECIMAL{4}, 642
CARONO FIXED DECIMALIS ). 644
(EXPyMUDEXP) FIXED OECIMALLZ), 645
CARDUL FIXED DECIMAL(&): 0647
DECLARE (ACU{47})s SAVEA{4T},CUEFF,COLODG) DECIMAL FLOATL16); G648
DECLAKE 649
SETTVPELZ) CHARALTERI4), Co%43
SETNO CHARACYERE2) . 650
ALPHAC (9) CHARAGCTER({S51 451
(HEAUG, HEADT)] CHARACTER{S5}. : 652
(HEADB(2)y HEADILZ)) CHARACTER(41), 653
HEADIO(2) CHARACTER( 19}, : - 6h%
HEAUL{4) CHARACTER(42), 0655
HEADZ2({6) CHARACTER{3S5); 0656
DECLARE #MODL PICTURE *511°Y, ces57
PRTMOD CHARACTER{31 DEFINED MODL; 0658
UPEN FILECPUNCHE oFILE(LISTNG) S Co659
HEADIIL)="CO + C1 X + C2 ¥ ] 0660
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HEADL(Z)='CO + C1 X « £2 ¥ + (3 Xy + C& X#¥2 + (5 ¥*2%; 0661

HEADL(3}1=7C0 ¢ C1 X + G2 ¥ + C7 SINC(X) + (8 COS{X) ' 0662

HEADL(4}="CO # C1 X + €2 ¥ + CT SIN{Y) # CB COSlY) *;
[ ]

hHEADZ2{LE=" 0664
HeaD2i4)=" *+ C7 SIN (X} + {8 COS (X) L C665
HEADZ{4)=" + C7 SIn (¥Y) + LB CUS (Y) *s 0566
I START.C=1 THEN OU; Cab7
HEACZLZ21=" + L6 X%3 ‘s 0668
HEAD2(8)=1 + & X%3 + {7 SIN X} + €8 CO5 (X)'; CHeY
HEALZ4 0= + Co X®3 & LT SIN (Y] + (B COs (Y)*; 0670
END3 gall

ELSE UT; G672
HEAUZL2)=" + (& ¥Y*3 9 Cers
HEADZL5)=* + C6 Y#3 « CT SIN (X) + €8 CO5 (X)*; Ccava
HEADZ2L6)=? + C6 Y*3 « L7 SIN (Y} + C8 COS yje; o615
END3 0676
HEADb=Y X 10%; Calr
HEALDT=2CO + %3 0678
HEADS(L)}=1C9 (ENJR *{-SIN BJ= (1-E2)/R * CUS B) +%; 0679
HEADS(23="C49 (ENJZR * {COS 8) + {1-NZJ/R & SIN B8)+%; g&80
HeADn9{1)="C1G ({1-E2)/R * 5N B - EN/R * COS bl ' G681
HEADY(2)='Cl0 (~ENJR #* SIN B + [1-N2}MR #* COSs By 3 0682
HEAD1CLL)=*+ C1l1l DEL AGSDEL UT'; G683
HEaulGlzi="+ Cll DEL BO/JDEL ul*; 0684
ALPHAC(L)="L =% 0685
ALPHACE2)='CL =% 0686
ALPHAL (3)=2C2 =13 0687
ALPHAC (4)="C3 =13 0688
ALPHACLS5)="C4 =3 0689
ALPHAC LS I=C5 =3 0690
ALPHACLT)=3(86 =73 0691
ALPHACLE}=%CT =43 0692
ALPHAC [9)=7(8 ='; 693
SETTYPELL1)="A = *; D694
SETTYPEL2)="D = %3 ¢6e935

7% PRINT EQUATIUONS AND COEF */ (T

vl TU EQUATIONS; 0697
HEADNG2 PRUCEDURE § G628
PFUT FILEILISTNG) EDIT (SETTYPE{KL) sHEADLL{KK)yHEAD21JJ}) 0699
(X{5)sA04)eALG2)0AL35)); 000

END; 0TOl
JAROUTINES FOR PRINTING EQUATIOGNS %/ G702

CUMMON: PROCEDURE S Q703
PUT FILE (LISTNG) SKIP; 0T04

DU J=1 TG NUM; : c705
I=1+1; 0706

iF Kl=1 THEN D0Q; C7107
CULDG=ARSISAVEAI 1)) ; COEFF=SAVEALE); END; c708

ELSE UG CULDG=ABSC(ACO(L)); COEFF=ACO(I); END; 07C9

IF COLOG=0 THEN GO TQ PRINTC; D710

7% FIND EXPUNENT %/ 0711

LOGL:EXP=LUGLOICOLOG)S 0712
IF CULOG >=1 THEN EXP=EXP+1; 0713

cLSE; 0DTL4
CUEFF=COEFF%10%*{~EXP); 0715

1F tJd=1)1tJd=8} | (J4=9) THEN MUODEXP=EXP+3; 0716

ELSE IF J=T7 THEN MUDEXP=EXP-&; o717

ELSE IF 1J=2)}{Jd=3) THEN MODEXP=EXP; 0718

ELSE MUDEXP=EXP-3; 0719

IF 1 <39 THEN DG4 07120
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MOL1=MUDEXP 5 0721

END; 1 722

ELSE PRTMOD=' 93 0723
PRINTC S D124
PUT FILE(LISTNG) EDIT {(ALPHACLJ) COEFF ,HEADD $EXI o PRT MUD) (e P4
[SKIPX{10}sA(5) FL10,83) X621 sA0514FL 2]y c128

XU5) 4A03)); 0727

iF [=19 THEN J=T3 o128
ELSE IF I=27 THEN J=J+l; G129

ELSE lF I=46 THEN d=J+2; 0730

ELSE; 0731

END; /% COMMNB */ 0732
PUT FILE(LISTNG) SKIP{Z2); 0733
END; /7% COMMON */ 07134
EQUATIONS 2 0135
CALL PAGEHD; 0736

PUT FILE(LISTNG) EDIT (*EQUATION SET 17%)
(SKIPyXiZ)sA)i
PUT FILELLISTNG) SKIP;

Kl=13 CI37
I=05 NUM=3; KK=1; JJd=l3i CALL HEADNG; CALL COMMON; 0738
1=0; Kl=2; CALL HEADNG; CALL COMMUNS 0139

PUT FILELLISTNG) EDIT (*EQUATION SET 2Y)

{SKIPeX(2)4A)3

PUT FILELLISTNG) SKIP;

NUM=6; Kl=1; KK=2; CALL HEADNG; CALL COMMON; G740
I=3; K1=2; CALL HEADNG; CALL COMMUN; 0741
PUT FILE{LISTNG) EDIT (*EQUATIGON SET 3°)

(5KIPsX{2)5A)3

PUT FILELLISTNG) SKIP;

NUM=T; Ki=1; JJd=23 CALL HEADNG;: CALL COMMON;: Qtaz

I=9; Kil=2; CALL HEADNG; CALL COMMON; c743

PUT FILE(LISTNG) EDIT (*EQUATION SET 4%)

{SKIPX({2)9A1);

PUT FILELLISTNG) SKIP;

NUM=9; Kl=1; KK=3; JJd=1; CALL HEADNG; CALL COMMON;: D744

I=163 Kl=2; KK=4§ CALL HEAONG; CALL COMMUN; 0745

PUT FILE(LISTNG) ERIT {T'EQUATION SET 5')

(SKIPsXL234A);

PUT FILE4LISTNG) SKip;

Kl=13 KK=23 JJd=3; CALL HEADNG; CALL COMMUN; 0Ta4%

i=213 Kl=2; JdJ=4¢ CALL HEADNG: CALL COMMON; gT47

PUT FILELLISTNG) EOIT ('EQUATION SET &%)

(SKIPsX121,44A);

PUT FLLE(LISTNG) 5KIP:

K1=13: Ju=5; CALL HEADNG; CALL COMMON; 0T48

Ki=2; =293 JJ=6§ CALL HEADNG; CALL COMMON; 0749
‘ /¥ PRINT HEADINGS AND COEFFICJIENTS 0750

FOR THE ADGITIONS */ - 0751

ALPHALIZ }=%(% =" G752

ALPHAC(3)=*Cl0 =1'; 0753

ALPHAC(4)="Cl] =%, 0754

CALL PAGEHD; 0755

PUT FILE(LISTNG) EDIT (*EQUATION SET 7¢)
(SKEPyX12)4Ad;
PUT FILE{LISTNG) SKIP;

CHEADT: c756
NUM=4; Kl=13; 1=38; 0157
DO Ik=1 10 2; 0158
PUT FILE {LISTNG) EDIT G159
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(SETTYPE{K1 ) s HEAUT s HEADB{K1 )y HEADGIKLI+HEAULCIKL)) 0760

(X{5)sA0%) s ALE )AL 4L) X111} sAL4L1) 4ALLID) 0781
CALL COMMONG 1=383 Kl=23% 0762
END3 0763
PUT FILE(LISTNG) EOIT (*EQUATION SET 8%)

{SKIPyX(2)sA)s :

PUT FILE(LLISTNG) SKIP;

CHEAQH: 0764
NUM=3; Kl=1; I=42; 07565
Do 11=1 Tu 2; 0766
PUT FILE {LISTING) EDIT Cre7

(SETTYPE(KL ) s HEADT ¢ HEADS{K1 } s HEAD9L K1} ) GT68
(X(9) sALa) s ALS) sAL4L) s XiL)sALGLYD 3 G769
CALL COMMUN; I=425 K1=2; 0770
eND 3 0Tt

PUT FILECLISTNG) EUEIT (YEQUATION SET 9%)
(SKIPsX(2)eAN3
PUT FILE(LISTNGY SKIP;

NUM=4; Ki=l; l=45; 0772
CHEAD92 : o773
HEADT="CU LI
o0 ii=1 10 23 0Ty,
PUT FILE (LISTNG) EDIT 0T75
(SETTYPECKL ) »HEAUT,HEADLICLKLD}) €776
(X15), Al4)s ALShALL9)); o777
CALL COMMUN; =45 Kl=23 0178
END; o779
PUNLCHD: 0780
F#CDEFFIC LENT CARDS */ G714l
CARDSTAL=START.5TAS praz2
CARGUOL=5START .LCALEIBDG; Q783
SETNU=' A'; CARDNU=0; I1=1; MATRIX{48)=0; D184
DU I=1 TO 473 RATRIX{I)=SAVEA{1})3; END; . otas
DO K=1 TO 23 Q186
PUT FILE{PUNCH) ERIT oTu7
{CARDSTALsCARODL, (MATRIXLI) DO I=1 TD 3), SETNO} 0788
CE(a) 34X (2] sFCO )y X(L8)43E11548:9),X(3)4A020);
Il=4; 0790
I12=b; 0791l
DO J=1 TO 93 Q192
CARDNU=CARDNUO+1; 07193
PUT FILE(PUNCH) EDIT G194
((MATRIX{J1d L0 JLl=11 TQ [2)s CARDNCG) CT9%
15£48154,84+9)4FL5) )3
{l=11+b; [2=12+53 cr97
£ND3 Gr98
CARUNO=Q; SETNG="B"; 07199
IF K=1 THEN DO 12=} TO 47:;MATRIX(12)=ACOL12)35 ENDS choo
END ; 0801
CLOSE FILEILISTNG)»FILEI{PUNCH); 0802
EHUs /¥ PRINTL %/ ¢a03

/1% END ©OF DATA
7/ EXEC PL/I
# PROCESS LISTG,NOGPT
PAGEHD: PROC EDURE]
UECLARE
LISTNG FILE OUTPUT PRINT
ENVEIRONMENTAMEDIUMISYSLST1403) FLl132}),
1 START EXTERNAL,
2 C FIXED DECIMAL (1)

[ R I N
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2 STA FIXED DECIMAL{4),
12 KCA,
2 K(CB,y

2 FREG) OECIMAL FLGAT(T),

2 LALIBU FIXED DECIMAL{G),

2 P FIXED DECIMALLZ),.

Z BLANK CHARACTERI1),
TOUAY CHARACTER(S),

UATATYPE CHARACTER{1C ),

/&
PHASE DRCLE3,DROLE2

// EXEC PL/I

* PROCESS LISTO«NGOPT

HESIDL: PROCEDURELACU, SAVEANPLDTS )3
DECLARE

1 DAY DEFINED TGDAY,

12 Y,

2 My
2 0) CHARACTER(:2);
TUOAY=DATE;
IF STAaRT.{=1 THEN DATATYPE=? POLARY;

ELSE DATATYPE='EQUATORIALY;
PUT FILELLISTNG) PAGE EDIT
(DATATYPE; YCALIBRATIONY y DAY <My %/ 2, DAY, Dy?/7,DAY .Y
lX(bD.A(lG).K(llelll}.X(Sl Al2) sALL)Y sAL2) 2A(L ) A(20)
PUT FILEILISTNGI EQGIT (*STA*START.STAL'KL A =7,
KLAy "WC B =%y KCBs"FREQ =%, FREQ, *MC ',
"UATE OF CAL IBRATIUN? ,STARTLCALIBD)
lSKlP(ZJDX‘iO)lA(3JfX(1)1F‘43:X‘3’)A|6’1F‘6l3)"!3)!
hlbl.Flb'3)'XtBI.Alb]aF(?r3llA(3JsX(ll.A|19),KILD¢F(631:
PUT FILELLISTNG) SKIP(2);

END: /% PAGEHU */

ENU UF DATA

LISTNG FILE QUTPUT PRINT
ENV IRONMENT {HEDIUMISYSLST,1403) F{132)),
DISKY FILE INPUT RECGHD
ENVIRUNMENTAMEDIUMISYS003,2314) FU3400,136) ),
DiISK2 FiLe OUTPUT RECURD _
ENVIRUNMENTAMEDIUMI SYS004,2314) UL96) ),
LISK3 FILE INPUT RECORD
: ENVIRONMENT{MEDIUMISYS004,2314) U(98) ),
PLOTDK FULE OUTPUT RECORD :
ENVIRONMENT {MEDIUM{5YS006,2314%4) FL1208) ),

1 START EXTERNALS

RN o

L FIXED DECIMALIL) g

STA FIXED ODECIMALIG),
KLCAy

KCDBy

FREU) DECIMAL FLOATLT ),
CALIBU FIXED DECIMALLG),
¥ FIXED DECIMALIZ)
SLANK CHARACTER{ L)y

1 LATA,

PN NN R

UT (3) DECIMAL FLOAT,
BLANKS CHARACTERI4}»
ACy

BCy

AMl,

BMly

BETA,

RZy
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¢cac7
Gaas
0809
0810
Gdll

Cal3
0815
caLv

g8r¢
0820
0321
0822
0823

824
o825
gazs
0827

az28

829

830
Qa3l

832
0833
0834
0835
0836



Z DELAD,

2 UDELBG,

2 NAP 4

2 N&P) UECIMAL FLUOATIU 16}
¢ STA CHARACTERL 4D,

2 PLATE CHARACTER(3)y

2 PLUTCUDE CHARACTERUL),
{2 RAy

2 Ridy

2 AMy

2 BM) DECIMAL FLOAT(Llé),
1 ORr, .

2 TBLNK CHARACTER{S ),

2 51 CHARACTER{ 4},

2 NAME CHARALTER({Z2),

2 PLL CHARALTER 131},

2 BLNK CHARACTERL3)»

2 T1 DECIMAL FLOATLLG6 ),
(2 Lly

2 C2y

2 Ml,

2 M2y

2 Rl,

2 Ry

2 Rile)) LECIMAL FLOAT,
1 PDAT A,

{2 PLUTXL{LOC),

PLUTYL{10C),

PLOTY24100)) DECIMAL FLGATIG),

NpTS FIXKED aINARY.(3l)e

PLATE CHARACTERA 3L,

PLOTCDDE CHARACTERAL)S

DECLARE ‘ /% VARIABLES */

[NSIN R S AN N ]

NPLOTSE30) FIXED S8INARYL31),

RUUND FIXED DECIMALU5:4),
(PRALS) PHRBLTG)I 4 PRTRA,PRTRB) FLOATLO),

(AL(9)y B1(9), SAVE(#?I;SA!EA(#TI:ACU(ﬂ?l,RAi?i,RBl?l-

RESSUMLZ0M) DECIMAL FLOATULO),
KETKiNP LABEL;
DECLARE

{DUMMY 1 »

TIiMEs

XAgX2AXYAr

YAsYZAWY3A
SINLsSINZSLOS5L,C052y
ANGX v ANGY »
EOATA yu 905 B10Qy

NDATA,

ESWAR,

NSJAR

ENKZ

ONEEZ

CNENZ,

C{lSd,

S5INBy

AGeALCy

PRCAy PRCByPFREQ Yy .

SUM) DECIMAL FLOATL15),
(WHUL EX g WHULEY ) FIXED DECIMALIT),
LAST_PLATE CHARALTER{3},
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0837
0838
D839
CB40
Gasl
G842
D343

844
G845

446
0347
Qo438

848
D349
0350
G851

852

853
0854
0a5%
0856
gast
0358
0859
3860
0asl
0862
0363
0db64

865

6o

8617

1.3,
0669

870
c875
0876
o877
0a78
0819

aa0
o088l
o8g2
0883

484
eF.1.1.}
0887
UEEL:
0489
0890
0891
0892
0893
0894
089s

895
0896
cas7?
0898



TSDAY CHARACTER{IG), 08y9

1 DAY DEFINED TUDAY, 0900
2 Y CHARACTER(21 0901
2 M CHARACTER{ 21, 0902
2 D CHARACTERIZ), 0903

DATATYPE CHARALTERU10), 0904
RETRNG LABEL .

RETRNH LABEL; 0905

DECLARE (TRUNCRA, TRUNCRB) FIXED DECIMALL3); 0907
/#COMPUTE RESIDUALS %/ 0908
DK .TBLNK=! '

TUDAY=DATE; 0909
IF START.C=1 THEN DATATYPE=? POLAR® 3 0910
ELSE UATATYPE='EQUATORIAL"; €911
KK=13 0912
REFRNH=DATAHDNG; 0914
ROUND=.0GO5 ; 0915
TEN3=1CGU. 03 916
RETRNP=BEGINL; GO TO PAGEHD; 0917
BEGINL: o918
NPLTCUDE=0; NPLT=0; CU1=03 0319
BLNK='  *; OUUMMY=0; N2=1; 0920
OPEN FILE(UISKZ),FILE(DISK1)s FILE(PLDTODK),FILEILISTNG) ; 0921
READ FILE(DISKI) INTO(DATA); 0922
NPLUTS=0; RESSUM=03 923
L0 I1=1 TO 38; SANE(I)=SAVEALI}; END; 0924
ON ENUPAGE{LISTNG) G0 TU PAGEHD; 0925
ON ENDFILE{DISK1) GO TO DATAEND; 0926
CALL READD; GO Tu DATAR; oRT
READDZ PROCEDUR E3 0928
READ FILE(DISK1} INTO (DATA)5 0929
ON ENDFILE(DISKL) GO TQ DATAEND: 0930
END 3 /% READD */ 0931
CF SzPROCEOURES 0932
B1U1)=SAVEALL)4XA®SAVEA(2) +YARSAVEA(3); 0933
BLU2}=SAVEAL4) +XA®SAVEALSI+YASSAVEA(G ) +XASYASSAVEALT) 0934
. X2A%SAVEA(B)+Y2A*SAVEA(S) 3 0935
B143)=SAVEA{LO)+XA% SAVEA( 11 )+YA*SAVEA{12)+XYA®SAVEA(13) 0936
+X2A*SAVEA(14) 4Y2A*SAVEALLS ) +Y3A%SAVEAL16) 5 0937
B144)=SAVEA{LT)+XARSAVEALL 8) +YA*SAVEA(19)+SINL*SAVEAL20) 0938
+COSL*SAVEA(21); G939
B1{5)=SAVEAI22)+XAKSAVEA(23) tYA*SAVEA(26 ) 4XYA*SAVEAL25) 0940
+X2A*SAVEAL26 1 +Y 2AXSAVEAL2T) +SINL*SAVEA(28)+ 0941
COSL*SAVEAL29); _ 0942
B1{6)=SAVEA{30)+XAXSAVEALI3 1) £YA*SAVEA(32 ) +XYA*SAVEAL33)+ 0943
X2A*SAVEA(34)+Y2A%SANEA(35)+ Y3A*SAVEAL 36)+ 0944
SENL#SAVEA(37)+CUS1#SAVEAI38); 0945
END; /% COMPUTE_CFS %/ 0946
DATAR: 0947
XA=DATAL AM-START JKCAS 0950
Y A=D ATAL B~ START .KCB & 0951
WHOLEX=TRUNC (XA} ; 0952
WHOLEY=TRUNCAYA) ; 0953
XY A=XA*YA; 0954
X2 A=XA®XA; 0955
N2A=YA*YA; 0956

IF STARV.C=1 THEN Y3A=X2A*XA; '
ELSE Y3A=Y2A®YA; 957
ANGX={ XA-WHULEX) %6.2831854; 0958
ANGY={YA=WHOLEY) #6.. 28318543 0359
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SINL=SIM{ANGX}; .
SInN2=SINLANGY)
COS51=C0S (ANGX )3
COS2=CDS{ANGY);
BETA=1.5T707963-HETA}
COUSH=CUS {BETA);
SING=SIN(BETA);
EDAT A= DATALACZDATA LNAP;
NDAT A=DATa, BC/UATANBP ;
ESQAR=EDATA*EDATA;
NSQAR=NDATA®NDATA;
ENRZ2={ EDATA®NDATA) FOATALR2:
UNEN2=1L -N5RQAR) 7DATAR 2;
GNEEZ=(1~ESGARIJDATAWLRZ S
D0 I=) Tu 38; SAVEA(I)=SAVE{I}; END;
CALL CFS3;
D0 I=1 TO 63 AMtLI)=Bl(1}; END;
A9Q={ENR22{~SINB)}-(ONEEZ*C05B )}
ALOU=({ONCEZ &S INB)—(ENRZ2*CO5B)) ;
AlL7)=SAVEAI39)+SAVEAL 4D ) *AQU+SAVEAI4L)*AL0Q
+SAVEA(%2) *¥DELAD;
AlL(B)=SAVEA(43)+SAVEA{ 44 )*ATQU+SAVEAL4S ) *A10Q3;
Al{7)=SAVEA(46)+BAVEA{4TI*DELAOS
Bz (LENR2*COSB) #(GNENZ*SINB) ) ;
BlOJ={=-ENR2*SLNB) +{ONENZ*COSB);
$1¢TI=ACOI 391 +ACU(40}*B9Q+ACOI41)*31CQ+ACOI42)#DELBO
BL{B)=ACU(43)+ACO (44 }*BI9Q+ACO{45)*B104;
BL{9)=ACU(46)}+ACC{4T)*DELBO;
SIN1=SINZ2; COS1=CUS23
DU I=1 TO 38; SAVEA{I)=ACO{I); END;
CaLlL CFS:
CO1=Cul+1;
DATALRA=DATALACH+START KCA~DAT AL AM;
DATALRE=DATALBC+ START. KCB-DATA.BM;
DO I=1 TO 6;
RALL)=DATA.AC-AL{1};
RE(I)I=DATALBC-BLIL};
END3
OU I=7 TU 9; RA{I)=DATA.RA-AL(I};REB(I)=DATA.RB-BLIL)}
EnND
DO I=1 TO 9;
PRA(L)=RA{I)®TEN3;
PRELIVI=RB{I)ISTENS3;
END;
PRTRKASDA TALRA®TEN3;
PRTRB=DATAJRBETEN3;
IF START.P=0 THEN DU;
PLOTRA = (UATALRA+RUUND*SIGNLIDATALRA) I*TENI;
PLOTRB = (DATALRE+ROUND*S IGNIDATA RB) 1 *TEN3;
TRUNCRA=TRUNC{PLOTRA);
TRUNCRB=TRUNC{(PLOTRB);
NPLOTS {KK)}=NPLOTSIKK}+13
PUOATALPLOTYLUNZ) =TRUNCRA;
PDATALPLUTY2(NZ2)=TRUNCRB
IF DATA.PLOGTCODRE='1* THEN POATA.PLOTXINZ2)=DATAAL
ELSE PUATALPLOTXINZ2)=DATA.BC; '
N2=NZ+1i END; ELSE;
J=13
DG I=2 TQ 6 BY 2;
R3(I-LI=PRA(G6+J); R3ILII=PRBLE+I); J=J+1; END;
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0969
096l
0962
0963
1 3863
0964
0965
0966
C967
G268
0969
0970
0971
D972
0973
0974
0975
0976
coT?
0978
0979
0980
0981
0982
0983
0984
0985
0986
0987
0988
0989
6990

990
990
0991
0992
0993
C994
0995
0396
0997

998

999
1000
1601
1002
1004
1004
1004
1004%
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013



RESSUMIY) =RESSUM{1)+DATA.RA*DATARA; /%*5UM RESIDUAL */ 1014

RESSUM12) =RESSUM{2)+DATA.RBEDATA.LRB; F*SQUARES {RMS}I®/ 1015
J=3; 1016
Do I=1 TU 93 , 1017
RESSUM(JI=RESSUMLJI+RACII*RALL); 1018
RESSUM{J+1 ) =RESSUML J#1 J+RBUI)*RBLL}; 1019
J=d¥2; END; 1020
POAT A, PLOTCODE=DATA.PLOTCODE S 1021
LAST_PLATE=DATAPLATE; 1022
RETRNP=DATALIST; 1023

UATALLIST: 1024
DATASTAS? 13
IF ne=1 | N2=2 THEN DO; 102%
DK .PLLI=DATA.PLATE; 1026
DK +NAME=TPLY 1027
OK.S1 =DATALSTAS 1028
PUT FILE4LISTNG) ELIT 1029

{DATALSTA, *PLYs DATALPLATE)
L3KiPyA(G) s ALZ e AL3) )5

IF START.P=1 THEN NZ=3; END; 1032
ELSE LD 17333
PL1=? ' S1=t 3 NAME=? % ENOD; 1034
TIME= DATAUTILI*L0000+DATALUT(2)*100+ DATALUTI{3)3 1035
T1=TIME; 1042
DK «RL=PRTRA; 1043
DK R2=PRIKB 3 1044
DK.C2 =DATAL.BCS 1946
UK M1 =0ATAL AM; 1047
DK M2 =DATA.BM; 1048
RETRNP=PRINT1; 1049
PRINTL: 1050
PUT FILEUWLISTNG) £DIT 1951
{TIME, DATA.ACsDATA.BL JDATAAMDATALBN, PRTRA, 1052
PRTIEBs (PRALI}PRBLL) DO I=1 TO 6)) 1053
{SKIPeX(10}y F(L291)94F(93)al4Fd5})3 1054
WRLTE FILELDISKZ) FROM(DK) 3 19055
CHECKPL: 1958
CALL READOL; 1057
IF DATALPLATE=LASY_PLATE THEN GO TO DATAR; 1058
ELSE DO RETRNC=DATAR; GO TO PLOTCK;: ENDS 1059
PAGEHD: 1060
PUT FILELLISTNG) PAGE EDIT 1061
{DATATYPE s "CALIBRATION DAY oM "/ * y DAY LD * /"9y DAY LY 1062
(XELOEwALLO o XA1) pALL L) o XUS5)A02) 9ALL)AL2) ,A(1), 1063
Al 23 1064
PUT FILELLISTNGE EBIT ‘ 1365
{*STAYy STARTSTAs"KCG A =t 4KCA,'KL B =", KCBL*FREQ ="', 1065
FREQy "MC *,*DATE OF CALIBRATION®', START.CALIBD} 1066
(SKIPE2Y o X8R0V A3 o RIL) oF 84) o XE 3 oALO) o FUO3 ) X{3}y 1067

AlE) s Floe3) o XA3) 20160 F( T3 3)sA03),XE63) AL19) 4XL1),FiB));
PUT FILELLISTNG) SKIPj; 1069
GU TO RETRNH; 1070
UAT AHONG: 1071
PUT FILE(LISTNG) EDIY 1072
{rur AC 8L AM BM RAY, 1073
*Rid RAL RBL RAZ RB2 RA3 RB3I RA4 RB4Y, 1074
'RAS RABS RA& RB6') L0075
(SKIPs X8 200 yAl 4334 XE3) sAl43)X{3)a(180)3 1076
PUT FILE {(LISTNG)} S5KIP; 1077
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U TU RETRNP;

DATAHDNGZ: PUT FILE{LISTNG) EDIT
(T AL 8C AM BMt,

tKA R8 W®HAT RBT7T RAB RBB RA9 RB9'}

(SKIP,X(33),8040):sXIT)AL37));
PUT FILE (LISYNG) SKilp;
Bl TO RETRNP;

PLOTCKS
iF START.P=0 THEN DO;
POATALPLATE=LAST_PLATES;
WRITE FILECPLUTDK) FRUM{PDATA);
KK=KK+13 MN2=1l3 ENU; ELSES
Me=14
Gu TO RETRNC:

VATAEND :
D0 I=1 TO 20; RESSUMII)I=(SQRTFLIRESSUMII)/COL))IZEND]
CLOSE FILE{DISK2);
IF START.P=0 THEN DO; RETRNC=LASTLINE;GD TOD PLOTCK; END;

LASTL INES

PUT FILEMLISTNG) PAGE EDIT

{ "NG. KMS HMS RMS RM3S RM5 "y
YRMS RMS RMS AHS RMS RMS5*,
TRMS RMS RM5*)

(SKIP(2) Al 45 ) X15)sAL43) X153 ,A009) )3
PUT FILE(LISTNG} EDIY

1*PTS RA RB RAL RB1 RA27,
*RB2 RA3 RB3 RAL RBa RASY,
*RB5 RAS RB& ')

{SKIPsALa5) ¢ X{5)sAl4a3) 4 X(5)4A)5
PUT FILECLISTNG} EDIT
{CUL, (RESSUM{I) DU I=1 TQ 14}))
{SKIPoFIS) s R(2)4L4F(Be6d )
UPEN FILECDISK3);
RETRNH=0ATAHDNGZ %
RETRNP=SECONDL IST;
G0 TO PAGEHD;
SECUNDL IST:
READ FILE(DISK3) INTO (DK);:
RETRNP=PHRINT 23
PRINTZ:
PUT FILELLISING) EDIT (DK}
(SKIPyX(0)gA(a)y ALG) s AL2)2A142:AL4)FLL251),
GF{104 304 BFLI5))5
CN ENDFILE{(UISK3) GO TU ENDRT:
GO TO SECUNULIST3
ENDRT:
ON ENDPAGELLISTNGI;
PUT FILE(LISTNG) EODLY
{1'NO. RMS RMS RMS RMS RM5%,
FRMSYY (SKIPL2).X{30)AL48),X16)4A(3));
PUT FILEGLISTING) EDIT
L*PTS RAT RBT RA8 -1 RA9Y,
YR89Y) (SKIPsX(30),A(48),X{6}sA13))5
PUT FILE{LISTNG) EDIT (COL,{RESSUMII) DO §=15 TO 20})
(SKIPsX(28)sF{5)36F(946))3
CLUSE FILEC(OISK1), FILE(DISKI) 4FILELPLOTOK)S
CLOSE FILELLISTNG);
ENL: /* RESIODL */
= END UF DATA
PHASE DROL1E4,DRO1EZ
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1078
1079
1080
1981
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1095
1097
10938
1099
1100
11401
11902
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
i119
1120
1121
li22
1123

1125

i127
1128

1131
1133
1134
1135

1137



f7 EXEC PL/I

* PROCESS LISTO.NOUPT

DRZPLT s PROCEDURE {NPLOTS) ;

DECLARE /% DRXOGLE PLO¥S */
LISTNG FILE OUTPUT PRINT

ENVIRONMENT (MEOIUNISYSLST,1403) FU132) )y

PLOTDK FILE INPUT RECDRD

ENV TRONMENT (MEDIUM(SY S00642314) F(1208) )»

1 STARY EXTERNALy
C FIXED DECIMALLL)+
STA FIXED DECIMAL{4),
KCAy
KCoy
FREGQ) ODECIMAL FLOATH{T),
CaLIBO FIXED DECIMALL{G)
P FIAED DECIMAL (2]},
BLANK CHARACTER(Ll},
1 DATA»
(2 PLOTXELOO ),
2 PLOTYLI100D)»
2 PLOTY201001) DECIMAL FLOATI6) »
2 PTS FIXED BINARY{31),
2 PLATE CHARACTER (31,
2 PLOTLODE CHARACTERLL)F
DECLARE
BUFFER{1000) FLOAT,
(NPLOTS{30)sNPTS) FIXSD BINARY {311),
FPL CHARACTER (33,
GRIDSYMI3) CHARACTER{(2),
iY15C{5),
X¥152(5)¢
K1SC(13) 4y
{ALEN, CALLIBD) FLOAT,
‘N,le:NBUF.NCa5*513.N1'N2’N39N13|N22'N23p
N9J) FIXED BINARY {31},
(YSCALE.XSCALE ) CHARACTERI(1)»
PA CHARACTER {(5)3
BEGINPROC:
GPEN FILELPLOTDK)
KK=03
GRIDSYM{Z2)="RAY;
GRIDSYM{3)}="RBE";
X15Ct1)==-5;
XISCL2)=4;
X15C{3)=-3;
X15Ci 4)=-2;
X15Ci5)==1;
X15CL 6)=03}
X1iSCtTl=1;
*15¢d 8l=23
X15C(9)=3;
X1S5C L1 0k=4%
X15€10111=5;
Y1SC{l1)=-303
Y15€42)=-203;
Y1SC{3)=-10;
Y152{(11=103;
¥15212)=20;
¥152(3)=30;
YSCALE=" ';

Moo NN~
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L1339
1140
il4al
1142
1143

1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1156l
1162
1163
1164
1165
1166
1167
1168
1166
1167
1168
1169
1170
1171
1185
1186
187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203

1204
1205



ASCALE=? 73 1206

Nl=1; 1267
N2=23 1208
N3=3; 1209
N23=23; 121¢C
N2E=223 1211
NL13=13; 1212
NlZ=1Z3: iz213
NBUF=10CG: 1214
S5YS513=13; 1215
CALL PLUTS (BUFFER¢NBUF,SYS13); 1216
FACT =0.53; 1217
/* OPERATOR ORIGIN=%/ 1218

FSTA=START. FREQS 1219
PA=TPLATE?; 1220
CALIBO=START .CAL 1BD; 1221
XOFF=-5.3; 1222
XFCYR=13; 1223
YUFF==3C; 1224
YFLTR=103 1225
CALL OFFSET(XOFFeXFLTRYOFFL YFCTR) 3 1226
BEGIN_PLOT: 1227
AP=0; i22s8
YP=0; 1229
CALL PLOT (XPYPN23); 1230
KK=KK+]1; . 1231
NPTS=NPLOTS(KK); 1232
READ FILEILPLOTDK )} INTO (DATA); 1233
UGN ENDFLLE(PLOTDK) LO TU PLOTEXIT: 1234
IF DATALPLOTCUDE=%1" THEN 1235
GRIDSYM{L)="AC’; 1236

ELSE GRIDSYM{L)=thC; 1237

FPL=DATA.PLATE; 1238
/* FIRST PLAT GRIDS */ 1239

AP=03; 1240
YP=33; 1241
CALL PLOT{XAPYPN3); 1242
XP=10C3 1243
CALL PLAOT{XP,YP.N2); 1244
YP=03; 1245
XP=5; 1246
CALL PLOTIXP,YPyN3); 1247
YP=563; 1248
CALL PLAT(XP,YPsN2}) 1249
/% XAX1S =/ 1250

KP=13 1251
ALEN=10; 1252
NC=i13 1253
CALL SCALEUXLSCy ALENGNCsKP )3 1254
XP={; 1255
YP=33; 1256
CALL PLOT (XPy¥PyN3}; 1257
NC=-13 1258
AOFF=X15CI12); 1259
AFCTHR=X15C(13) 5 1260
ANG=03 1261
CALL AXIS (XP4YP2XSCALEgNC yALENsANGy AGFF ; AFCTR) 12562
XP=5,13; 1263
YP=0,03 i264%

CALL PLOT ({XP,.¥P+N3); 1265
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HY=.13
o W=2;
CALL SYMBUOL (XPe YPsHTGRIDSYM(3)3ANGeNI;
J® YAXLES #/
:KP=5.0;
¥YP=0.03%
CALL PLUTUXP,YPyN3);
AL EN=23;
KL =33
CALL SCALE{YLSCoALENsNCKP) 3
NC=1;
ANL=903;
AQFF=Y15C (41} ;
AFCTR=Y1S5C{5};
CALL AXIS{XPsYPyYSCALE NCoALEN, ANGs AGFF, AFCTR) ;
Ye=4%
CALL PLOT (XP4YPN3);
NC=33
CALL SCALEULYL1SZ2sALENGNC,XKP);:
NC=13
ADFF=Y15214);
AFCTR=Y152(5);
CALL AXISUXPaYPsY¥SCALEJNCy ALENy ANG AQFF . AFCTR) ;
YP=2.8%
XP=9.53
CALL PLOT (XP4YP4N3};
N=23
ANG=03 ‘
CALL SYMBOLIXPsYPeHTHGRIDSYML1) s ANGy )3

/% EIRST PLOT ORIGIN

AP=0C3
YP=3;
CALL PLOT {XP,YPN3)3;
I=1;
CHECK1:
IF ABS{PLATYYZ2(1)) >30 THEN 00;
I=1+1; IF & >NPTS THEN GO TO ERRCGR;
ELSE GO TO CHECK1l; END3 .
CALL PLOT{PLOTALL) o PLOTY 24 1) N13);
S=I+1s
DO I=J TO WPTS;
IF ABSIPLOTYZ24(L)Jd > 30 THEN GO TO PENUP2;
ELSE 00;

CALL PLOTAPLOTXLE ) »PLOTY 21 )} gN12);

GO TO EXITZ;

END 3
PENJUP2:
[=i+1;
iy I > NPTS THEN GO TO SECOND:; ELSE
IF ABS{PLUTY2{1)} >30 THEN GO TU PENUPZS:
CALL PLOTIPLOTX{ L) PLOTY2{1) 4N13);
EXiT2:

END3
/% 2ND PLOT GRID */
SECOND:

iP=G;
Yp=10;
CALL PLOT(XPLYP,N3);
XP=10G;
CALL PLOTIXP,YPeN2}) 3
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1267
1268
1269
1270
1271
L2712
1273
1274
1275
1276
127%
1278
1279
1280
1281
1282
1243 -
1284
1285
1286
1287
1288
1239
1290
1291
1292
1293
1294
12935
1296
1297
12948
1299
21300
1301
41302
51303
1304
71305
813G6
1307
1308
1309
1310
13kl
1312
1313
1314
L1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325



XP=5;
YP=17;
CALL PLOTU{XP,YPsN3);
YP=13;3
CALL PLOTIXPYP N2

/% DRAM GRIDS */
Xe=03;
YP=1G;
CALL PLOT (XP,YP3N3):

/% SCALE AXIS */
ANL=03;
AUFF =X15Ct(12});
AFCTR=X15C(13);
ALEN=103;
NC==13
KP=l3
CALL AKIS(XP-TP:XSCALE-NCvALENUANG!AOFF.AFCTR);
KP=9,5;
YP=%9.83 )
CALL PLOT (XPoYPyN3);
LCALL SYMOBOL{XPyYRPyHToGRIDSYM{L ) ANGeN) 3

/¥* YAXIS SCALE */
KP=5 QG H
YP=T;
CALL PLUTIXPYPsN3);
ANG=903
AUFF=Y150(4);
AFCTR=Y15CI5)
ALEN=Z2;
NC=13;
CALL AXIS (XPsYPoYSCALEgNC ALENyANGACGFF+ AFCTR)
AOFF=Y1S214};
AFCTR=YLS2(5);
YP=11;
CALL PLOTU{XP¥YPsN3};
CALL AXIS {XPyYPoYSCALE yNC sALEN ANGo ACFFrAFCTR);
KP=5.1;
YP=T3
CALL PLOT (XPsYPaN3);
ANG=0;
N=23
CALL SYMBOLUXPoYPHT sGRIDSYM{ 2} yANG,N) 3
/% IDENTLFICATION, PLATE BOX */

N=53
HT*——O 02;
ANG=03;
XP=0.5;
YP=13,5;
CALL PLOT (XP.YP:N3)3
CALL SYMBOLUXP,YPsHTsPASANGN);
H=-13
Xp=2 IO;
CALL PLOT{XPsYPy¢N3);
N=3;
CALL SYMBOL(XP s YPoHT ¢FPLANGIN);
XP=3.073
CALL PLOT (XP,YPsN3);
N=33
CALL NUMBERIXPoYPsHTsFSTAANGeN) 3
KP-‘-‘LO;
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YP=13.0;
CALL PLOTIXP,YP,N3);
N=-13
CALL NUMBER(XP o¥P  HT,CALIBD» ANG s N)
¥YP=13,3;
XP=5 -5;
CALL PLOT{XP,YPyN3);
XP=T.13
CALL PLOTIXP TYP4N2Z);
YP=14.5;
CALL PLUT{XPsYPa2N2);
XP=5+5;
CALL PLOT{XPsYP4N2);
YP=13.3;
CALL PLOUT{XP,YPeN2);
7% 2ND PLOT ORIGIN =/
Xp=03
¥YP=1;
CALL PLOTIXP,YPyN23);
=13

CHECK 22

IF ABSIPLOTYLI(E})} 2>30 THEN 0O
1=1+13 1F I >NPTS THEN GO TU ERROUR;
ELSE GU To LCHECKZ; END;
CALL PLOT (PLOTXHE) 4PLOTYLLE)sN13);
S=i+l5
DU I=J TO NPTS:
1F ABS{PLOTYLII)) > 30 THEN GO TG PENUP;
ELSE DOD;
CALL PLOT (PLOTX(I ,PLOTYLLI)N12):
GO YO EXITl;
END3;
PENUPS
I=1+1;
IF | > NPTS THEN GO TO FINISH; ELSE
1F ABS{PLOTYLUL}} >30 THEN GO TO PENUP;
CALL PLOT {PLOTX{I) sPLOTYLLL)4NL13);
EXIT1s
END3

FINISH:

ERRUR:

YP=1(3

XP=03

CALL PLOTUIXP, YPy -N23)3;
GO TO BEGIN_PLOTS

PUT FILEALISTNG) EDIT (*INVALID GATA PLATE',DATA.PLATE)

(SKIPLZ2) oALLB) oX12),4(3));
GO TU FINLISH;

PLOTEXIT:

1%
/&

N99=9G;

YP=03;

KP=03

CALL PLOT (XP,Y¥P¢N99);

GLOSE FILELPLOTOK)S
END; /% DRIPLT »/

EnU ufF DATA

END GF J0b

/7 PALSE SEND LARCS TO ALLIE, LAST TO RAY CHAVES
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PRECEDING PAGE BLANK NOT FILMED

Appendix D

QUADRATIC LISTING

The following pages display a listing of the computer preprocessing program used in
the Minitrack system at the beginning of this effort. Functionally, it differs but little from
the cubic preprocessing program now in operation. The quadratic program is presented for
historical reasons and to assist in the analysis of the flow diagram shown in appendix E. We
did not redraw the complete flow diagram for the present cubic preprocessing program be-
cause of excessive cost and the fact that only slight, insignificant changes would occur.
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//G4DJCMIN JOB {G40042311F+P+GOC043,030100)sNCSsMSGLEVEL=1

/1 EX

EC FORTRAMyPARM='0PT=2,MAP BCO,DECKLOAD,LIST!

//SOURCELSYSLIN DO DISP=(NEW,PASS)
//SUURCE.SYSIN DD *

760

INTEGER SIG1lsSIG24S51G3+51G4ySTGS HOURyAMING SECNsBOURASEL, IND,ISD
INTEGER AMP+ENDsCSTACANTSSTGyANTD 9 HORD ¢ MIND ¢ SECD ¢ SAT2DATE+KFALKFB
INTEGER IGRADE

REAL NSFD¢NSCDeNSMDOPIDyIFIT
REAL*8 STATIO

REAL IDIF1,IDIF2,IDIF3,I01iF4,1IDIFS

REAL NSMeNSCyNSFPO.NSFEQ,IDIF, NSF1yNSF24NSF34,NSF4,NSFS

DIMENSION STATID(12),KFA(12),KFB(12)+EWM{12) ,CLEWMIT2}4EWC{12),CLE
LWC{12) yEWFEQIL2) yNSM{12) +CLNSM{12) 4NSC{12),CLNSCi12) +NSFEQUL2)4NSF
2PO{L2) 4 ISTAIG4B) o FANT(48) yCLI4B)4C2(4B)4C3(48)+C4(48),05048),C6148)
3,C7(48),C8(48)4KSAIDI50)+FREQIS0IyKETA(L2)4EWFPO(12)+TIM(3])

DIMENSION SECD(31)+EWMBI31)yEWCDI3LYsEWFD(31) +NSMDI31}.NSCDI31}4NS
1ED(31)+MINDI31)yHORD{3L1}+DAYDI31) 4 ANTD(31)+STAD(31)+SIGDI31],EEWF
2{31)+ENSFI31),IDAYDI31)4AST{31),DATE(L2),CO(48)

DIMENSION ASTA{3),ARMODA(T) yADUR{T )y TALOBE(S) y TARATE(S IS TAACCL4A), I
XAWMER(3) » IAWCER(3), IBLOBE(6) s IBRATE(S5) yIBACC (4) 2 IBNMER{3) 4 IBNCER(3
XYyICIGA{3) s IOUR(S)4ISEC(A)4LLOS{(B)+MCOS(BIYIEND(3) s INNOL3)

DIMENSIDN DATA(CL0O0)

DIMENSION SLE(4) ¢ SLN(4)

EQUIVALENCE {SLE.IEOVER)

EQUIVALENCE {SLNs INOVER)

LOGICAL*L SLEsSLN

LOGICAL*]1 ASTA,ARMODA,AQUR, IALOBE, IARATEy 1AACC, [AWMER s IAWCERIBLOB
XEy IBRATE» IBACC» IBNMERy IBNCER, ICTGA+ IOUR ¢ ISEC,LCOS+MCOSs TEND s INNOD-

LOGICAL#*]1 DATA+PEZ+BIN+SPXsTAMP

DATA PERyASKySPAGPOLEQ+FLyF24F34Fa4yF54+F&+FTs1AMP ySLASPEZBINLSPX/
12484040404 725C4040404240404040,20740404042C5404040,7C1404040,202404
2040, 7034040404 2C440404042C5404040,2064040404ZCT74040404,250,26140404
30424BZF0 40/

DATA Al,A24A3,A44A5,A04AT AB A9/ IF14064040,2F2404040,2F3404040,ZF44
X04046042F54040404,ZF6404040,2FT404040,2FB404040,2F9404040/

READI 5,760} IGRADE

FORMATI9X,11)

Ji=0

JM=0

WRITE{ 6.,760) IGRADE

DO 35 J=1,410
TNPUT STATION CONSTANTS

READ! 5480) STATIO(J}yKSTATJY 2KFA(JI2KFBIJY o FWMIJ) s CLEWMEJYyEWC(Y)
LeCLEWC L J) oEWFEQ{U) ,EWFPOLJ Y ¢ NSMI ) yCLNSMIJ) oNSCLJYoCLNSC{J) ¢ NSFEQ(
2JYNSFPO{J) 4DATE(J)

NR[TE(ﬁrSBO]STATID(J)'KSTA(J)vKFA(J)rKFB(J)pEHM‘J‘rCLEHM[J'rENCIJl
1+sCLEWC{J) »EWFEQ(J) 2 EWFPOUI) gNSM(J )} o CLNSM{J31 4 NSCLJ) s CENSC () ) e NSFEQ
2JT+NSFPO{ ) sDATE( D)

80 FURMAT[AG,X'12¢l4,I4g3XoF4.3'F3.31F4.3;F3.3yX,F#.B,F4.3.3X'F4r3’F3

580

Xe3 ) FG o3 yF3439XsF4,34F4.345%X4106)

FORMAT XA e X e 123X I39Xe 3938 sF4e34Fba3sFaudyFao34XyFaa3,F4,3,
XB3X s FbheBsFaa3yFa,.3,3Fb 34X sFaa39Fbe3,2X416)

DO 36 M=l,4

JL=gM+M

INPUT STATION COEFF.

READ( 5¢81) TANT(JL) pESTALJLY»COCILYyCHUJLISC20JL Y #C30JL o0& ILY
NRITE‘&’BII)I&NT(JL]115TﬁlJL),CO(JL)QCI(JL,vCZ(JL)1C31JL|1C4{JL'

811 FORMAT(4XsAlsX,1245(X+E15.8))

READ(S5,%81) CS5(JL)CoHIILISCTLIL),CBEILD
FORMAT(BX &4l XsE12.8)1)
WRITE({646B11C51JL)CELJILILCTOIL)CRBEIL)

681 FORMAT(9Xe4(XsEL5.8))

FORMAT(4XyAloXe12,51XsE12.81}}

36 CONTINUE
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35

500

az
582

37
38

39
601

85

83
84
602
635
183

603

605

606

JM= JM+ 4

CONTINUE

WRITE(6+500}(KSTA(TITI}+T1=1411)
FORMATI X, 111{Xy121))

DD 37 J=1,50

INPUT SATELLITE CONSTANTS

READ( 5482) KSAID(J)FREQLJ)
FORMATI15,19%X,FB.3)

WRITE( 64582) KSAID(J}.FREQ(J!}
FORMAT( Xy 15+ 19X+F8.3)
IFIKSAID{J)})37,38,37

CONTTHUE

KSATCT=J-1

READ DATA CHECK FOR AMPERS TINE s se ook o ok o o e odoje ol sk i e o e skik e 3 R g i AR i
READ( 996014ENO=1+ERR=3C)(DATA(I )4 [=1+865)
FORMAT(65A1)

FE(DATA(L) JNELLAMP)GO TO 39
IFIDATA(T)LEQ.SPX)IGD TU 83
IF(DATA{B)EQ.SPX)GO TU B3
IE(DATA(4}-BIN.EQ.OIGD TOD 85

SAT=({ (DATA{3)~BIN)*10000, }+{{DATA(&4)~BINI*1000.)+((DATA(SI-BIN}*10
XOe J#{ (DATA{E)-BIN)*10. )+ {DATA{B)-BIN)

GD TO 84
SAT=({DATA{Z}-BIN)*10000,)+({DATA{3)~BIN)I*1000.)+({DATA(S5)~BIN}=*10
X0 )+ {DATA{A)-BIN)}*10.}+{DATA{B)=-BIN]}

GD TO 84

SAT=({DATA(Z2)=BIN}*10000. )+((DATA(3)-BIN)*1000.]+"DATA(4' BINI=10
XO)+{(DATA(S)I-BIN}*10)+{DATA(6)-BIN)

DO 502 M=1,.50

IF{SAT.EQ.KSAIDIMIIGO TQ 603

CONT ENUE

WRITE( &,4635)

FORMAT{19H S5AID NOT IN TABLE }
WRITE(6,4183)1AMP,SAT

FORMAT( XeAlsI5)

GO TO &04

WRITE{164601){DATA(L)sI=1,465)}

READ CALCLINE WITH FORMAT CHEQCK 3= oo s sl e aheooe e sje ol oo e s sfeofe e ek sk de e i
READ{ 9+6014END= 1+ERR= 39){(DATA(I}sI=1+65)
IF(DATA{1}.EQ.TAMPIGD TO B3
WRITE(164601)}(DATA(LI)vi=1465)

CHECK PERIDDS IN CAL. LINE
[F{DATA(S).NE.PEZ)GO TO &04
IF(DATA(L3).NE.PEZ)GD TO 604
IF{DATA(18).NE.PEZ}GO TO 604
IF(DATAL26)NELPEZ)IGD TO 604

[F(DATA(31) NE.PEZ)GDO TO 604
TFIDATAI39).,NEL.PEZ)GO TO 604
IF{DATA({451.NE.PEZ)IGO TO 60#%
IF{DATA(S53).NE.PEZIGO TO 604
IFIDATA{S5TI.NE.FPEZ)GD TO 604

IF(DATA(65) NELPEZIGO TO 604

DO 605 K=1l,.4

IF(DATA(KI-BIN.GT.9)G0 TOD &04
IFIDATA{K)}=-BIN.LTLO)IGO TD 604
DATA(K)=DATA(K)-BIN

CONT INUE

DO 606 K=6,12

IF{DATA{K)}~BIN.GT.9IGO TO &04
IF(DATA(K)-BIN.LT.0)GO TO &04
DATA(K)‘DATA(K"&IN

CONT INUE

DO 607 K=14,17

IF(DATA(K)I=BIN.GT.9)IG0 TO 604
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IF{DATA(K)=-BIN.LT.0)G0 TO 604
DATA(K}=DATA(K}-BIN

607 CONTINUE
DO &08 K=19,25
TFIDATA(K}I-BINLGT.9)GD TO 604
IF{DATAIK)~BINSLT.QIGO TO 604
DATA{K}=DATA(K)-BIN

608 CONTINUE
DO 609 K=27,30
IFIDATALKI-BINLGTL.IIGO TO 604
IF{DATA(K)-BIN.LT.0)GO TO 604
DATA(K)=DATA{K}=BIN

609 CONTINUE
DO 610 K=32,38
TFIDATA(K}=BINLGT.9IGO TO 604
IF{DATA{K)}-BIN.LT.0IGU TO &04
DATA{K)=DATA{K}-BIN

610 CONTINUE
DO 611 K=404,44
IF(DATAIK)-BINL.GT.91G0 TO 604
EF{DATA(K)I-BINLLT.0)IGD TO 604
DATACK)=DATA(K)-BIN

611 CONTINUE
DO 612 K=46,52
IF{DATA{K)}=BIN.GT.9)G0 TO &04
IF{DATA(KI-BINLLT.0)IGO TO 604
DATA{K)=DATA{K)-BIN

612 CONTINUE
DO 613 K=54,56
IF{DATAIK)I-BINLGT.3)G0 TO 604
IFIDATA(K)=-BIN.LTL0}GO TO 504
DATA(KI=DATA{K)-BIN

613 CONTINUE
DO 614 K=58,:64
IF(DATA(K)I=BIN.GT.91G0 TO 604
IFIDATA(K)}~BINLLTLO}GO TO 604
DATAIK)I=DATAIK)-BIN

614 CONTINUE
X=DATA(9)+DATA(22)+DATA(35)+DATA(49)+DATA(GB]L)
IF{X.NE.45.)60 TO 604
CSTA={DATA(S55)%10. )+{DATA(56))
DO 616 L=1412
IF{KSTA(L)EQ.CSTAYGD YO 617

616 CONTINUE
WRITE( 64618}

618 FORMAT{27H WRONG STATION IN CALL.LINE )
GO TGO 604

617 G=DATA(3)*10+DATA(4)
CEWM=0/100.
D=DATA(1&6)*10+DATA(LT)
CEWC=D/100.
D=DATA(6)%100+DATA(T)*10+DATA(B)
CEWF1=D/1000. )
D=DATA(19}*100+DATA(20)*10+DATAL21]}
CEWF2=D/1000.
D=DATAI32)%100+DATA{33)%10+DATA(34)
CEWF3=D/1000.
D=DATAl46)%100+DATA(4T)#*10+DATA( 48]
CEWF4=D/1000.
D=DATA{58)*100+DATA(59)%10+DATA( 60}
CEWF5=D/71000.
D=DATA(10)})*=100+DATA(1L)*10+DATA(12)
CNSF1=D/1000.
D=DATALZ3)1%100+DATA[24)1*10+DATA[25)
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CNSF2=0/1000.
D=DATA({36)%100+DATA{3T)*10+DATA(38)
CNSF3=D/1000.
D=DATA(S0)})*100+DATA{511*10+DATA(52)
CNSF&4=D/1000.
D=DATA(62)%100+DATA(63)*10+DATA( 64}
CNSF5=0/1000.
D=DATA(29)*10+DATA(30}

CNSM=D/100.

D=DATAL43)%10+4DATA( 44)

CNSC=D/100.
CSTA=DATA(S5)=10+DATA(5E)
WRITE(114501) IAMP,SAT,CSTA,STATIO(L)

501 FORMATIXsAl,15,X,12,X4A6)

CANT=DATA(54)
END=DATA(6S5)
43 CEWM=EWM{L)+CEWM
CEWC=EWC{L)+CEWC
CNSM=NSM(L)I+CNSHM
CNSC=NSC(L)+CNSC
KM=5,
RATE=0.
IDIF1=CEWFZ2—CEWF 1L
IDIF2=CEWF3—-CEWF2
IDIF3=CEWF4=CEWF3
IDIF4=CEWFS—CEWF&
CEWFL=CEWF3+(((9.%(IDIF3=-IDIF2)}~-(3%{ IDIF4-IDIF1Y})/35.}
IF{CANT-2.1162,160,4161
NARROW BAND TRACKING FILTER RV RCEa e e R R R R T S L e Lo

160 TDIF=.0 '
AST(1)=5PA
GO TO 164

161 IDIF=,0
AST(1)=ASK
GO TO 164

162 IF{CANT.EQ.1.)GD TD 164

163 IDIF=.120
2 CPS TRACKING FILTER s hordsrs ook s e dOf b o dof 0 e o 3 46 ko e e 0 o e 3 3
ASTI(1)=sPER :

164 IDIF1l=CNSF2-CN5SF1
101F2=CNSF3-CNSF2
IDIF3=CNSF4=CNSF3
[DIF4=CNSFS—CNSF4
CNSF1=CNSF3+(({9.%{IDIF3=-1DIF2))}—{3.%(IDIF4—IDIF1}})/35.}
CABLFE LENGTH INEQUALITIES
CEWM={ {CLEWM(L}/.B48)%1136.5-FREQ{M)) }+CEWM
CEWC=((CLEWCIL)/.846)}%{136,5-FREQIM}})}+CEWC
CHNSMsU{CLNSMIL)/.B846)%(13845-FREQIM)) J+CNSH
CNSC={ (CLNSCIL)/.846)%{136,5=-FREQ{M) ) 1+CNSC
WRITE(11,636)

636 FORMAT(S55M CALIBRATED PHASE READINGS,S POINT FITTED FINE READINGS)
CALIBRATED ZENITH ik fonionp ook Rkt R F R R g SRk R ok kR w R
WRITE{(11,639)

639 FORMAT{63H CEWM CEWC CNSM CNSC CEWF

X CNSF 1}
WRITE(115150)CEWMyCEWC yCNSM,CNSC »CEWFL,CNSFL
150 FORMATI(G6IXsF10.6))
WRITE(11,640)}
640 FORMAT{(T74H HRMNSC EWFINE EWMEDM EWCORS NSFINE
XNSHEDM NSCORS )
READ DATA WITH FORMAT CHECKZ&kdkamararximariaiodoase g iodnse dssop e koyiok
pO 4} JK=1,60
K=JK
IFIK.ED.32.)G0 TD 120
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621 READ{ 9y601+END=14ERR=32)(DATA(TI4151465)
IFIDATA(L}.ED.1AMP}GO TO 83
WRITE(164601)(DATA(TI}sIS1465)
IF(DATA(LD} EQ.LSPX)IGO TO 122
GO TQ 124

122 IF(DATA(30).E0.SPX)IGD TO 123
GO TD 124

123 1F(DATA(50).EQ.SPX)GD TO 120

124 1E(DATA{S)}.NE.PEZIGD TO 621
CHECK PERIOBS IN DATA LINE
IF(DATA(13).NEL.PEZIGO TO 621
IFIDATA{1B) +NELFEZIGD TO 621
IF{DATA(26).NEPEZ}IGO TO 621
IF(DATA(31).NE.PEZ}GO TO 621
[F(DATA{39).NE.PEZ)GD TO 621
IF{DATAL45) LNELPEZIGO TO 621
IF(DATA(53).NEL.PEZ)GO TO 621
IF{DATA(S57]NELPEZIGO TO 621
IF(DATA(B65])NEL,PEZ)}GO TO 621
DO 622 J=ly4
IF(DATA{J}=BIN.GT.9IGO TO 621
IFIDATA{J)~BINLLT.0)GO TO 621
DATALJI=DATA{JI-BIN

622 CONTINUE
DO 623 J=6412
IF(DATA{J)=~BIN.GT9)}GO TO 621
[F(DATA(J}I=BINLLT.O0IGO TO 621
DATA{J)=DATA{J}-BIN

623 CONTINUE
DO 624 J=1l4417
IF(DATA(JI-BINLGTL9)G0 TO 621
IF(DATA(J)=BINL.LT.O)IGO TO 621
DATALJI=DATALJI-BIN

624 CONTINUE
DO 625 J=19425
IFIDATA{J)=-BIN.GT.9)G0 TO 621
IF{DATA{J}~-BIN,LT.0IGO TO 621
DATALI)=DATALJI-BIN

&62% CONTINUE
DO 626 J=27,30
IF(DATALJI-BIN.GT.9)GO TO 621
IF(DATA(J}=BINLLT.O)GOD TO 621
DATA(J)=DATA(J)~BIN

626 CONTINUE
DO 627 J=324+38
IF(DATA(S)I=BIN.GT.9IG0 TO 621
IF{DATA{J)-BIN.LT.0IGO TD 621
DATA(J)=DATA(J)=-BIN

627 CONTINUE
DD 628 J=404+44
IF{DATA({J)=BIN.GT.9)G0 TO 621
IF(DATA{JI-BIN.LT.0IGD TO 621
DATALJ)=DATA(J)~BIN

628 CONTINUE
DO 629 J=46452
IFIOATAT ) ~BINLGT.9IGO TO 621
IF(DATA{J)=-BIN.LT.O}GO TO 621
DATA(J)=DATA{J}-BIN

629 CONTINUE
DD 630 J=54,56
IF(DATA(J)-BINLGT.9)GD TO 621
IFIDATALJ)~BIN.LT.0)GO TO 671
DATA{J}=DATA(J)-BIN

630 CONTINUE
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DO 631 J=58.64
IF(DATA(J}=BINLGT.21G0 TO 621
TF(DATA{J)=BIN.LTL0)G0 TO 621
DATALJY=DATALJ)-BIN

631 CONTINUE
SECD(KY=DATAC1)*10+DATALZ)}
MIND(K)=DATA(14)*10+DATA(15)
HORD{K)=DATALZ7)%10+DATA(28)
ANTDI{K )=DATA(S4)
IDAYDIKI=DATA(40)%100+DATA(41)*L04DATA(42)
STAD(K}=DATA(S55)*L0+DATA(56)
D=DATA(3)*10+DATALA)
EWMD(K)=D/100.
D=DATA(16}*10+DATA[1T)
EWCDI{K)I=D/100.
D=DATA(29)*10+DATA(30)
NSMD{K)}=D/100.
D=DATA{43)*10+DATA(44)
NSCDiK)I=0/100.
D=DATA(6)*L00+DATA{TI*10+DATALS)
EWF1=0/1000.
D=DATA(19)*100+DATA(Z20)*10+0ATA(21}
EWF2=D/1000.
D=DATA(32)*100+DATA(331%10+DATA(34)
EWF3=D/1000.
D=DATA{46)%100+DATA(ATI®LO+DATA(48)
EWF4=0D/1000.
D=DATA(SEB}*L00+DATA(S9)}*10+DATAL60)
EWF5=0/1000.
D=DATA{1Q)*100+DATA{LL}*10+0ATA(12)
NSF1=D/1000.
D=DATA{23)%100+DATA{Z24)*10+DATA(25)
NSFZ=N/1000.
D=DATA{36)*100+DATA(37)*10+4DATA(3B)
NSF3=0/1000.
D=DATA(S0)%100+DATA(SL)*L0+DATALSZ2)
NSF4=D/1000.
D=DATA{62)%100+DATA{63)}*10+DATA(64)
NSF5=D/1000.
SIG1=DATA(9)
SIG2=DATA{22)
SIG3=DATA{35)
51G4=DATA(49)
51G5=DATA{61)
END=DATA(65}

100 IF{ANTDIK)}=2}102,101,101

101 ANT=57.
GO TO 103

102 ANT=46.

103 TIM{KI={ {HORDIK)*3600.)+{ 60, #MINDI{K) ) }+SECD{K)
FIT FiIVE FINES EACH LINE
IDIF1=EWF2-EWF1
CALL NORMAL{IDIF1)

IDIF2=EWF3-EWFZ

CALL NORMAL(IDIFZ)

IDIF3=EWF4—EWF3

CALEL NORMAL{IDIF3)

IDIF4=EWF5-EWF4

CALL NORMAL{IDIF4)

EEWFIK)=EWF3+( ({9, {IDIF3-1DIF2))=13.%x{ IDIF4—TDIF1)})/35.)
IDIF5=((IDIFL+IDIF2+IDIF3+IDIF4)/4.)

COUNTER DELAY (TIME) #****#*#*#***####*#*##**#####***#*ﬂ****#####*#
EEWF(K)=(EEWF{K)~( 05%IDIF5%EWF3))

IDIF1=NSF2-N5F1
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151
4]

120

780
781

82

0

9l

121

806

8O7

808

21

CALL NORMALIIDIF1)

IDIF2=NSF3-N5F2

CALL NORMAL(TIDIFZ)

IDIF3=NSF4—NSF3

CALL NORMALUIDEF3)

IDIF4=NSFS=N5F4

CALL NORMAL{IDIF4)
ENSFIK)=NSF3+{{ (9. IDIF3~IDIF2) 1=(3,*%(IDIF4—~IDIF1)}1}/35.}
IDEFS=({IDIF1+IDIF2+IDIF34IDIF4)/4.)

FILTER DELAY (TIME)
ENSF{K)}=ENSF(K}—{,05%IDIF5%NSF3)
IDIFL1=251G2=-51G1

IDIFZ2=S1G3-516G2

IDIF3=51G4#~-51G3

IDIF4=51G5-51G4

SIGDLK)=SIG3+(((9.#{ IDIF3-IDIF2})—(3,%={ IDIF4—1DIF1)})/35)
WRITE‘11,151)HURD(K,9H|ND(K)'SECD{K},EEHF(K]9ENMD(K’¢EWCD(K):ENSF'
XK} ,NSMDIK)} ¢NSCD{K)

FORMAT(Xe I2412412+Xs{6(FLO0aO¥X) 1))

CONT INUE

DATA MSG.COMPLETE+START SMODTHING Sudk st ol o sk kR AR ke R Rk ke ek R Ak
S5L=.01

ASTI6)}=5PA

K=K-1

[IFIK LELSIGU TO 780

GO TO 782

WRITE( 647811}

FORMAT{27TH LESS THAN 5 LINES OF DATA 1}
KZ=K=1

GD TO 78

JK=K

IFIANTLEQ.57.) GO TD 90

GO TO 91

CEWF1=CEWF1+EWFPO(L)

CNSFI=CNSF1+NSFPO(L)

ASTIZ)=POL

GO TO 121

CEWF1=CEWF1+EWFEQIL}

CNSF1=CNSFL+NSFEQ(L)

AST{2)=EQ

SM=2.0

WRITE(11,638)

FORMAT(32H KC-KSL1 USING STATION CONSTANTS )
NR[TE(11,1152)CEWF19ENFPU(L)9ENFEQ‘L)9CNSF1¢NSFPD‘L]1NSFEQ‘L)
CHECK TIME SEOUENGE %% 3 aom koo ah oo 6 e S R AR o 0 M MR R e 4O
1B=0

IC=0

1D=0

TE=Q

[F=0

1G=0

{H=0

KQ=K-1

b0 20 KS=14+KQ

ITZM=TIM{KS+L}-TIMIKS)

IFLITZM)B0T7,807,808
TIMIKS+1)=TIM(RS+1)+86400.

GO TO 806

FFUITIM.NELLIGO TO 21

[B=18+1

GO TO 20

IF{ITIM NE.2 )GO TO 22

IC=IC+1

GO 70 20
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22

23

24

25

26

20

200

201

202

203

204

205

206

12

8

T

74

75

50
51

52
53

IF{ITIMLNELIO JGO T 23

10=10+1

GO TO 20

IF(ITIMWNEL20 JGO TO 24

TE=1E+1

GO TO 20

FF(ITIM NELH0 GO TO 25

IF=IF+1

GO TO 20

IFIITIM.NEL.120 YGO TO 26
[G=1G+1

GO TO 20

IFIITIM NE.600 GO TO 20
IH=TH+1

GO 7O 20

CONTINLUE
ITZIM=MAXO(IBs ICsIDy IE4IF41GyIH}
IFIIB.EQ.ITZMIGO TO 200
IF{ICLEQ.ITZMIGO TO 201
IF(IDL.EQ.ITZMIGO TO 202
IF{IE.EQ.ITZMIGO TO 203
IF{IF.EQ.ITZMIGO TO 204
IFIIG.EQ.ITZM)GO TO 205
IF{IHLEQLITZMIGD TO 206
AST(3)=F1

TiLI=1.

GO Ta 207

AST(3)=F2

TILI=2.

GO YO 207

ASTU3)=F3

TILI=10.

GO TO 207

AST{3)=F4

TILI=20.

Gu Ta 207

AST(3}=F5

TILI=60.

GO TO 207

AST(3}=F6&

TILI=120.

GO TD 207

AST(3)=F7

TILI=600.

GO TO 207

WRITE( &,73)

FORMAT(22H TIME OUT OF SEQUANCE )}
KZ=K-1

WRITE( 6,77)SAT1CSTﬂ,STATIU(L,1HORDIKZ);MINU(KZ)pIDAYD(KZl
FUORMATU Xy IS4 Xs 122X 3A0eX212+124%X,13)
GO TO 65

WRITE(L 6475}

FORMATI25H DATA EXCEEDS TIME CHECK 1}
Ki=K=-1

GO TO 78

WRITE{11,51)

EORMATI(40H EAST MEDIUM CHANNEL EXCEEDS 100 COUNTS )
ASTi6)I=F1 )
RATE=0.

GO TO 58

WRITE(11,53)

FORMAT({40H EAST COURSE CHANNEL EXCEEDS 100 COUNTS )
AST(6)=F1

RATE=0.
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54
55

56

804
805

207

71

6473

152

bérd

58

224

227

642

GO TO 58

WRITE({11+55}

FORMAT{41H NORTH MEDIUM CHANNEL EXCEEDS 100 CDUNTS )
AST{LE)=F2

RATE=0O.

GO TO 59

WRITE(11,57)

FORMAT(&1H NORTH CUURSE CHANNEL EXCEEDS 100 COUNTS )
AST(&)=F2

RATE=0C.

GO0 TO 59

WRITE(11,805)

FURMAT(ZTH DATA WILL NOT LOBE ASSEGN }

KI=K—-1

GO TO 78

EW AMBIGUITY LOUBE ASSIGN.

SL=.015

K=JdK-1

DO 70 N=14K

IF{TIMINFLII=TIMINIIT24T2,71
IF(TIMINFL)=TIMINI=(S.*TILI)}T0,70.,74

CONTINUE

K=JK

CALL LOBASNITIMeKsEWMDZRATELITD)

IF(ITD.GE-100}G0 TH 804

CALL LOBASN{TIM,K,EWCDsRATE,ITO)

IF{ITDGELLO0)GO TO BO4

CALL LSOOUA{TIMyALPHASEWMD K aMIDsSTALSLyEWMB,EWME SM,ENALEQA)
EWMA=ALPHA+EWMDI(MID)

EWMT=TIM(MID)}-.15

SA=STA

WRITE(r14663)

FORMAT( 83H ALPHALEWM MINLPT. RATE STGMA
X BETA GAMMA b

WRITE{114152}ALPHAMEDRATE,STALEWMB,EWMC
FORMAT{XsFla.64Xs169X44(FlaabyX]))

K=JK

CALL LSOQUALTIM ALPHALEWCDsK 4MID+STAWSLAEWCBEWLC ySM,ENBL,EDB)
EWCA=ALPHA+EWCHD{MID)

EWCT=TIMIMID}+.05

58=51A

WRITECLLy644)

FORMAT{83H ALPHA S EWC MIUePT. RATE SIGMA
X BETA GAMMA )

WRITE{LLy152)ALPHAMIDsRATE+SIAZEWCB+EWCC
RATE=({EWMBXANT /4. ) +{EWCB*ANT/3.5))/2.
IF(ABS{RATE) 4 LEL.O5)RATE=0.,0

EWF LOBE ASSIGN.

IFIABRS(SB}.GTL.11GD TO 52

IF{ABS{3A).GT..1)G0O TO 50

5L=.01

SM=2,5

K=JK

CALL LOBASNITIMyK EEWF+RATESITD)

IFIITD.GEL100)G0O TO 804

CALL LSQOQUAITIMyALPHAEEWF K MIDsSIASLyEWFB,EWFCeSMyENC,EOC)
EWFT=TIM{MID)

EWFA=ALPHA+EEWF({MID)

SC=51A

IND=51A%1000.4.5

CALL ZERO(3, INO,IEND)

IDAYDIL)=IDAYD(MID)

WRITE(LI1l4642)

FORMAT(B3H ALPHALEWF MID.PT. RATE SIGMA
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X BETA GAMMA )
WRITE{L11,4152)ALPHA,MID,RATEsSTA,EWFBLEWFC
WRITE(LLy153VEWMAJEWMT+EWCA,EWCTLRATE

153 FORMATIG(Fla.64X))
NS AMBIGUITY LOBE ASSIGN.
5L=.015
RATE=0.
K=JK
SM=2.0
CALL LOBASN(TIM,K,NSMD,RATELITD}
IF{1TD.GE.100)G0 TO 804
CALL LOBASNITIMyKyNSCOWRATEITO}
IF{ITDLGEL.1OQ)}IGO TO BO4
CALL LSQOUAITIMyALPHAGNSMDyKsMIDySTASL » SNMBySNMC»SMeENX,EOD)
SNMA=ALPHA+NSMD(MID)
SNMT=TIM{(MID})+.25

5b=S5tA
WRITE{1}l,646)

646 FORMAT(83H ALPHALNSM MID.PT. RATE S1GMA
X BETA GAMMA }
WRITE{1Lly152)ALPHASMIDYRATE$S5TAySNMBySNML
K=JK

CALL LSQOUA{TIM,ALPHAsNSCO+K +MEDysSTASLySNCB+SNCLSMeENE,EOQE)
SNCA=ALPHA+NSCD(MID)
SNCT=TIM(MID)+.45
SE=S1IA
RATE=({ { SNMBRANT /4, )+ SNCBFANT/3.5))/2.}
IF{ABS(RATE) JLE..05}RATE=0D.0
WRITE({Ll,647)
647 FORMAT(H3H ALPHA (NSC MID.PT,. RATE SIGMA
X BETA GAMMA )
WRITE(LLy 152)ALPHAWMIDJRATE+STAsSNCH,SNCC
NSF LOBE ASSIGN,
IF{ABS(SD}.6T..1)G0 TO 54
IF{ABSISE)eGTL )60 TO 56
59 SL=.01 :
SM=2.5
K=JK
CALL LOBASN{TIMyK+ENSF+RATESETD)
IF(ITD.GELI00)GU TO 804
CALL LSQQUALTIMyALPHAYENSFyKyMIDeSTAySLySNFBySNFC+SMyENF4EOF)
SNFT=TIM{MID]}
SNFA=ALPHA+ENSF(MID)
230 SF=51ia
1S50=5TA=1000.++5
229 CALL ZERO[3,150, INNO)
iLt=0
IK=0
14=50.
IF{ABS(SCYGTLa05)GO TQ 231
234 IF(ABSISF).GT.+05)G0D TO 235
GO TQ 239
231 AST(6)=F1
I1K=50
GO TO 234
235 ASTi{é6)=F2
it=50
239 WRITE{1l,645)
845 FORMAT{83H ALPHA . NSF MID.PT. RATE STGMA
X BETA GAMMA )
WRITE(114152)ALPHAMIDLRATE+SIA+SNFBsSNFC
WRITE(LLl g 153 5NMA, SNMT , SNCA,SNCTRATE
WRITE{LL.777)
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LOBE ASSIGNED DATA AFTER THE F1T HAS BEEN APPLJED skdddmypiiiRiog
WRITE({11+641)
641 FORMAT(99H FRALTIME EWFINE a-C EWMEDM 0-C EWCORS 0-C

XNSFINE ag-C NSMEDOM 0-C NSCORS 0-C 1}

K=JK

DO 790 1=1.:K

T=TIM{I}-EWMT=.15

AM=EWMA+{EWMBET Y+ { EWMC:T%%2)

T=FTIM{I)«EWLT+.05

ANSEWCA+{EWCE®T )+ [ EWCCHT*%2)

T=TIM{I}-EWFT

AQ=EWFA+(EWFB*T )+ (EWFCRT#%2)

T=TIM{I)-SNMT+.25

AP=SNMA+({ SNMB%T )+ { SNMC®T#%2)

T=TIM({1}=SNCT+.45

AD=SNCA+{SNCB*T)+{SNCCxT*%2)

T=TIM{I)-5NFT

AR=SNFA+{SNFB*T )+ [ SNFCxT*%2}

AQ=EEWF{ 1)—-AD

AM=EWMD{T])=AM

AN=EWCD{ 1)—-AN

AR=ENSF(II-AR

AP=NSMD{I)-AP

AQ=NSCD(E}—AQ
HRITE(111791)TIM(I}’EEHF([)gADrEWMD‘I)vAMtEWCD(l’;AN,ENSFI]lghRyNS
XMD(T) s APSNSCDI{E) 480

791 FORMAT{XsFTelsb(XsFTa39XsFba3))

T90 CONTINUE :
WRITE[11lsT92)ENA,SALEQALENBySBEURBLENC,5C,£0L
WRITE(1L,793)}

WRITE(1Y,79%)
WRITE(1ly792)ENXsSD.EGD4ENESE+EIJE2+ENF4 SF,EOF
792 FORMAT(3{X,[2,4X,F5.3,8X,12)]

793 FURMAT( 67H IN EWM SIGMA o7 IN EWC STGMA 07 IN EWF
XSIGMA o1 )

794 FUORMAT{ 67TH 1IN NSM SIGMA 0fF IN NSC SIGMA 07 1IN NSF
XSIGMA o7 )

ADJUST TIME TO EWFINE FITTED TIME

XKFA={KFA(L)/1000,)+IDIF

XKFB={KFB(L)/1000.)+IDIF

EWFA=EWFA+EWFB® (~XKFAJ+EWFCH{ {=XKFA}#%2}

EWFB=EWFB+2.%EWFC*{~XKFA}

SNFA=SMFA+SNEB® [EWFT-SNFT—XKFB I +SNFC¥( [EWFT-SNFT-XKFB}%%2)

SNFB=SNFB+2.*SNFC*(~XKFB)

EWMA=EWMA+EWMB% (EWFT=EWMT ) +EWMCH{ (EWFT-EWMT 1 %%2)

EWCA=EWCA+EWCB* [EWFT-EWCT)+EWCC*{ { EWFT-EWCT ) #%2)

SMNMA=SNMA+SNMB% { EWFT-SNMT ) +SNMCx [ (EWFT-SNMT }#%2)

SNCASSNCA+SNCB% (EWFT—SNCT)+SNCC®( { EWFT-SNCT ) *%2)
118 EWFBBsEWFA-CEWF1

PHASE ANGLE (FITTED) MINUS KS2+KCL-K51

EWMBB=EWMA=CEWM

EWCBB=EWCA—CEWC

SNFBB=SNFA-CNSF1

SNMBB=SNMA-CNSM

SNCBB=SNCA-CNSC

REMOVE LOBE INTERGER

LOIF=EWFBE

EWFBB=EWFBB=-LDIF

LDIF=EWMBE

EWMBR=EWMBB-{DIF

LOIF=EWCBE

EWCBR=EWCBB=-LDIF

LDIF=SNFB&

SNFBB=SNFBB-LODIF
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LDIF=5NMBB
SNMBB=SNMBB-LDIF
LDIF=5NCBR
SNCBB=SNCBB-LDIF
AB=EWMBB-EWCBE
LDIF=AB

AB=AB-LDIF

CALL NDRMAL(AB)
BC=SNMBB-SNCBB
LOIF=BC

BC=BC-LDIF

CALL NORMAL(BL)
AR4=AB%*8.
BC4=BC*8.
ARZ=AB¥T.

BC3=BC*7.
EAB4=AB4~EWMBB
LDIF=EAB4
EAB4=EAB4—~LUIF
CALL NORMAL{EABS)
EBC4=BC4~5SNMBB
LDIF=EBC#
EBC4=EBC4~LDIF
CALL NORMAL{EBC4)
DE=AB4-EAB4
FG=BC4-EBC4
EAB3I=AB3-EWCBG
LBIF=EAB3
EAB3=EAB3-LDIF
CALL NORMAL({EAB3}
EBC3=BC3-5SNCHB
LDIF=EBC3
EBC3=EBC3-LDIF
CALL NORMAL(EBC3)
DE3=AB3-EAB3
FG3=8C3-EBC3
CORE=DE+DE?3
CORN=FG+FG3
COREF={ANT/7.5)#CORE
CORNF={ANT/7a5}*CORN
FE=COREF-EWFBB
LDIF=FE

FE=FE=-LDIF

CALL NORMALIFE)
FN=CORMF~SNFBB
LDIF=FN

FN=FN-LDIF

CALL NORMALIFN)
EWLOBE=COREF~-FE
SNLOBE=CURNF=FN
AMBIGUITY ERRORS
EWMER=%,/ANT*EWLOBE~DE
CALL NORMAL{EWMERY)
EWCER=3.5/ANT*EWLOBE~DED
CALL NORMALIEWCER)
SNMER=4./ANT*SNLOBE-FG
CALL NORMAL(SNMER)
SNCER=3.5/ANTHSNLOBE-FG3
CALL NORMAL(SNCER)
ABB=AB=x2

ADE=DE/4

ADE3=DE3 /3.5
ACDRE=CORE/T4+5
AEWLOB=EWLOBE/ANT
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1152

651
648

650
649

&52

105

226
260
261
262

219
220

225
263

221

240

222

241

265

WRITE(11,1152)ABB,ADE3, ADEsACDORE yAEWLOBSEWFT
ABLC=BC%2

AFG=FG3/3.5

AFG3=FG3/3.5

AFG=FG/4

ACORN=CORN/T.5
ASNLOB=SNLOBE/ANT
WRITE(11,1152)ABCAFG3,AFGyACDRN, ASNLOBySNFT
FORMAT({6{XsF1l4a.6})
[FLANTDIK)=2165046514+651
WRITE(LLls648}

FORMAT{12H POLOR PASS )

GO TO 652

WRITEt1Ly649)

FORMAT{17H EQUATORIAL PASS )
GO TO 652

1AD=2

1BD=3
ACOS=EWLABE/((FREQ{M} /136, }%ANT)
BCOS=SNLOBE/({{(FREQ{M) /1364 )}%ANT)
SET UP FOR INTERGER DUTPUT
[ACDS=ACOS*1000000+.5
IBLOS=BCO5%*1000000+.5

CALL ZERO(8,IACOS,LCOS)

CALL ZERO(B,IBCOS.MCOS)
$1GB=0.

DO 105 Jx=1,JK
SIGS=SIGRIIXI+SIGO(IX+1)
SIGB=SIGS+SIGR

CONTINUE

S1GA=SIGE/ JK

LDIF=SIGA

SIGA=SIGA-LDIF
TEWMER=EWMER*1000+.5
IEWCER=EWCER#*1000+.5
ISNMER=SNMER*]1000+.,5
ISNCER=SNCER®1000+.%

IA=39,

IF(ABS] IEWMER) .GT.IAYGD TO 219
IF(ABS{IEWCER)LGT.IAIGO TO 219
AST{4}=5PA

GO TO 220

AST{4)=SLA
IF(ABS{ISNMER).GT.IAIGO TO 225
1F{ABS{ ISNCER)}.GT.IA}GOD TO 225
AST{5)=5PA

GO TO 263

AST(5)=SLA
IELDBE=EWLOBE®1000+4+5
IF(ABS{IEWMER).GT. 1JIG0 TO 221
IFLABSt{ IEWCER)}.GT.IJ)GO TO 221

GD TO 240
AST{&i=F1
1K=50

1E{ABSUISNMER) LGT.TJIGO TO 222
IFLABS{ISNCER}.GT.IJIGD TG 222
GD TO 241

ASTI6)=F2

IL=50

Ix=IL+IK

IX¥X=99

[F{IXGTLIXX)IGO TO 265

GO TC 264

AST(6)=F3
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264 INLOBE=SNLOBE*1000+.5
TERATE=EWFB*10000.%TILI
INRATE=SNFB=*10000.%TILI
TEACC=EWFC*100000. % { TILI**2)
INACC=SNFC*100000.%{TIL]I%%2)}
[EOVER={ IABS(IERATE/10000}}*3+IABS{IEACC/1000)+64%
INOVER={ IABS{INRATE/ 10000} ) *3+TABS(INACC /10001 +64
IERATE=IERATE=~( 1ERATE/100001%10000
INRATE=INRATE~( INRATE/100001%10000
[IEACC=IEACC-{IEACC/1000)*1000
INACC=INACC-{ INACC/1000)%*1000

269 I[SIGA=SIGA%100+.5
ISIGA=ISIGA/S,.

IYR=68
IF(EWFT-86400.)115,115%,116

+16 IDAYD(1)=IDAYD{1)+1
EWFT=EWFT-B86400.

115 HOUR=EWFT/3600.

AMIN={ (EWFT—(HOUR*3600.11/60.}
SECN={EWFT-{ {HOUR*3600. )+ (AMIN®&604) 1))
BOUR=MHOUR*100

BOUR=BOUR+AMIN

CALL ZERO(5,BDUR, IDUR)

ASEC=SECN*1000

CALL ZEROU64ASEC,ISEC)

G0 TO 117

117 CALL PYRD{IYR, IDAYD(1)4¥YRMODA)
CALL ZERD(3,LSTA,ASTA)

CALL ZERO{ 7, YRMODA,ARMODA)
HOUR=HOUR* 10000
HOUR=AMIN*100+HOUR+SECN
CALL ZERDU{7,yHOUR,ADQUR}
CALL ZERO(64]1ELOBEs JALUBE)}
CALL ZERO({S5+IERATEsIARATE)
CALL ZERU{4,1EACC,IAACC)
CALL ZERO(3y IEWMER, IAWMER])
CALL ZERQ{3.IEWCER,y TAWCER)
CALL ZERO{( 64 INLOBE,IBLOBE)
CALL ZERO{S,INRATE,IBRATE]}
ZALL ZERO(4, INACC, IBACC)
CALL ZERDE3, ISNMER IBNMER)
CALL ZERD{3, ISNCER, IBNCER]
CALL ZERO(3,1SIGA,ICIGA)
IF{IGRADELEQLL)IGO TO 761
AST{6)=5PA

161 PID=MID
IF(PIDL.EQ.11.)G0 TO 251
IF(PIDJEQL12.1G0 TO 252
IF(PIDLEQW.13,1GD TO 253
IF{PID.ED.14,)G0O TO 254
IF(PID.EQ.15,1G0 TO 255
IF{PIDLEQL1641G0 TO 256
1IFIPID.EQ.174}G0 TQO 257
IFIPID.EQe1041GT TU 250
IF{PIDsEQ.9. GO TQ 270
IF(PID.EQ.84)G0 TO 271.
IFtPID.EQ.TLIGO TO 272
IF(PID.EQab. GO TO 273
IF{PID.EQ.5.1G0O TO 274
IF{PID.EQ.44)ICD TO 275
IF(PID.ED.3.1G0 TO 276
[FIPIDEDL2.)G0 TO 277
IFIPIDL.EQata GO TD 278
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250
251
252
253
254
255
256
257
270
271
272
273
274
215
276
277
278

215

218

216

217
778

30
31

32
33

604

61

[FI¥=5SPA

GO TO 215

IFIT=F1}

GO T0 215

IFIT=F2

GO 70 215

IFIT=F3

GO 70 215

IFIT=F4

GO TO 215

IFIT=F5

GO TO 215

IFIT=F6&

GO TO 215

IFIT=F7

GO 70 215

IFIT=A0Q

GO 70 215

IFIT=ASB

G0 TO 215

IFIT=A7

Ga TO 215

IFIT=A6

GO 70 215

IFIT=A5

GO TO 215

IFIT=A%

GO TO 215

IFIT=A3

GO TO 215

IFIT=A2

GO TO 215

IFIT=A1

GO TO 215
HRITE(11'216)SﬁT1AST|l,1(ASTAIIl'[=2'3)oAST(Z’1ARMDDA|AUUR$SLE(43'
XIALUBE!IARATEfIAACC11AHMER!IAHCER,SLN(#,tIBLDBEQIBRATEQIBACC’IBNME
XR,IBNCER'([CIGA[Il!l=2,3)1AST‘3,1IFIT'AST(&]!(IEND([)'[=213,’INNU'
XASTI4) ¢ AST(5)

FORMAT{Xs15¢AL+2AL12A1sFAL, TAL4ALy6AL+5A1+4A1,3A1,3414A1+6A1,58144A
X1+3A143A1,Xs2A sAlsAl4AL2A1,3A15A1,A1) ’
NRITE(l5p216lSAToAST{l!11A5TA(I)1[=Zt3)9AST(2)1ARMDDA:&UUR-SLE(4)’
XIALDBE;lARATEv]ﬁACCoIANMER!IANCERgSLN(Q)'IBLDBE'IBRATEyIBACC'IBNME
XRyIBNCERq(]CIGA(I),I=21331AST13'1IFITQAST(b)g[[ENU‘[],I=213)7|NN01
XAST(4) 2 AST(5)
WRITEf{114217}SATSTATIOAL) s ARMODA» IOUR, ISEC oL COS+AST(2),1AD
WRITE{114+217)SAT,STATIGIL) »ARMODA 4 IOURyISEC 4+MLOS+AST(2),18B0

GO 70 778
'FDRMAT(I5|A1y2h1§ﬁ107A197511A1y6A1;5A1,#Alr3Al93A1,A116AI'5A174A17
X3A143A14Xs2A19AL,Al+AL42A),3A1,A144A1)

FORMAT (Xs 15y XsAE 2 TALySA146A1,28%X,BAL+3XsA1,111}

WRITE(LIL,777)

GO TO 39

WRITE( 6431)

FORMAT{17H CAL.LINE PARITY )

GO 70 39

WRITE(11,33)

FORMAT(24H DATA PARITY.NO MSG.END )

GO TO 120

D0 60 JI=1,60

JY=J2Z

1IFIJY.EQ.32.)G0 TO 39

READL 9+501,END=1,ERR=611{DATAL(T)+1=1+65)

IFIDATA{11.EQ.IAMP)GO TO 83

IF{DATA(10).EQ.S5PXIGO TO 62
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GO TOD 64
62 IF(DATA{30).EQ.SPX)GO TO 63
GO TO &4
63 [F{DATA{S0).EQ.SPX)IGO TO 39
64 WRITE( 6,660 (DATALT)+I=1465)
660 FORMAT(X,65A1)
- 60 CONTINUE
GO TO 29
65 K=JK-1
DO 66 I=1,.K
WRITE( &646TIHORDL{ L) yMINDLUE) +SECD(T ) 4 EEWF{T ) yEWMDUT ) 4EWCDITY4ENSF(I
XYsNSMDIUI) yNSCDOI)+ANTDIT ) IDAYD(L1)»STADIT)
67 FURMAT{ X4 12412412+ Xe{6{F1l0.64X)13[2¢XeI134Xy12+X)
66 CONTINUE
G0 TO 39
T77T FORMAT{1H1}
1 WRITE! 6,990)
990 FORMATU16H JOB IS COMPLETE)
END FILE 6
END FILE 11
END FILE 15
STop
END
SUBROUTIME LSQQUA( T ALPHA XY+ ITOsLySIGMASFyBETA,GAMMA 4SMy INN,IOT)
DIMENSION B{3s4)sA{ 3441, T{32)XY(32)
DG 1 I=1,3
DG 1 J=ls4
1 AlI4J)=0.0
L={ITO+1)/2
Afl,2)}=1T0
INN=ITOD
DELSQ=0.
DD 10 I=1i,1I70
RAPPA=XY{I}-XY(L}
TAU=TLI}=T(L)}
A{le2)=A01,2)+TAU
AlLa3) =Al1ls3)+TALRR2
Allya4)=A{1,4)+RAPPA
AlZ2+3) =A(2,3)+TAUS*]
Al2+4)=A12,4)+RAPPAXTAU
A{3,3) =A(3,3) +TAU*¥4
Al{344)1=A{3,44)+RAPPA®TAUR*2
10 DELSQ=RAPPA%XZ2+DELSQ
ET Al242)1=A(1,3)
A{Z,1)=A{2+4)
A(3,11=A03+4)
N=1
DOZ0 K=143
N=N+1
DO1S J=Ns 4
15 B{KyJ)=AlKsJI/A(KHK)
IF{N=4)12+,21411
12 DO20I=N,3
DO20J=1+4%
20 A(T¢J¥=ALEeJ)=A(Ky)*B(KsJ}
21 GAMMA=B(3,4)
BETA=B(2+4)~GAMMAXB( 2,43}
ALPHA =B 144 )=BETABI1,2)~GAMMA®R(1,3)
N=All+1)
SIGMA=({ {DELSQ=ALPHA®A[L+4)~BETA#ALZ,1)~GAMMA®A(3,1})/A(1s1))
IF{SIGMA)TOs 71,471
70 SIGMA=0,
71 SIGMA=SORT{SIGMA)
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35

61

65

66
59

11

10
12

113
116

115
117
114

IF{SIGMA-F 159,59,35
pael I=1+3

DO&LI=Ly 4

A{IyJ1=0.0

DELSQ=0.0

DO651=1,1TO
RAPPA=XY(TI)I-XY(L)

Taus TLI)=T{L)}
R=RAPPA-ALPHA-BETA*TAU-GAMMA®TAL*%Z
IF(R}Z+343

R=-R
TF{R-SM*SIGMA)Y32432,65
Alls1)=A01s10+1.
Alls2)=A(1+2)+TAU
At1s301=A01,3)+TAUSR2
AlleG)=A{1ls4)+RAPFPA

Al 2¢3) =A{2Z2,3)+TAURES
Al2:6)1=A(2,4)+RAPPAXTAU
A{3s3) =A13:3) +TAU*%4
Al3s4)=A{344)+RAPPARTAU*XZ
DELSQ=RAPPA®%2+DELSQ

CONT [NUE
IF{A(LyL)=5)159,66,606
IF{A{ly1)=N 16T +59467
[TO=A(1,s1}

107=1T0

RETURN

WRITE( 647}

FORMAT(30H THIS MSG. HAS EXCESSIVE NOISE)
RETURN

END

SUBROUTINE LDBASN(TEMy1+AsRATESL)
DIMENSIDN A(31),TEM{31)
K=I-1
IF{RATELGTL0.)A{L)I=Al1]+]1.
IF{RATE.LT,OL)A{L)=A(1)~1.
D0 10 J=1.K

L=0

Jd=J+1
DELTA=RATE*(TEM(JJ)=TEM{J] )
X=AlJJ}—-AL D) ’
L=t+1

IFIL.GEL100)G0 TO 12
IFIABS{DELTA=X)~.500)10+10+6
IF(DELTA}44+5.3
A{Jdd)=A{Jd)~-1

GO TS 11

A{JJy=A(JI}+1

GO TO 1l

IF{X)1341044

CONT INUE

RETURN

END

SUBROUTINE NORMAL(X)
[F{X}113,1144115

IF{ABS (X)=a5}114s114,116
X=X+1,0

GD TO 114

IF(ABS {X}=u5)1114,114,117
X=X=-1.0

RETURN

END

SUBROUTINE PYRD({NYR,JDAY ¢ NYMODA)
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/¥

DIMENSTION W24}

DATA N(l),N(Z),N(3)sN‘#)vN(5]9N(6)oN(7}yN(8)9N(9)1N(10)1N|11}7N(12
llyN(IBlyN(lﬁlvN(lﬁin‘lb)vN{17)'NIIB)1N‘19)gN(ZO)rN(Zl]yN‘ZZ),N(ZZ
Z}yN‘24}/0,31,59,90'120'151,181,212,2#3;273v3041334'0131|60y91;1219
3152,182,2134264+274+3054335/

J=0

A=NYR/4,

L=A

A=A-L
IF{A)I2s142
J=12

DO 5 K=1ly12
M=J+K
IF{JOAY.LE.N{M}}GO TO 4
CUNTINUE
M=J+K-1
NDAY=JDAY-N(M)
K=K-1

NYMODA={NYR*10000)+{K*100)+NDAY

RETURN
END

SUBROUTINE ZERO(Ny LIN+AREA)

DIMENSION DIV{T)
INTEGER DIV

LOGICAL®1 PLUS,MINUS,ASK»IC(10),AREA(BO)
DATA PLUS!MINUSiASK,IC(I)OICiZ)r[C(3'115‘4)1!C‘5}!IC‘6);IC(T):IC(S
X),[C(gl,ICI10!/240’260yl5C'ZFOqZF1|ZFZ;ZFB;lF4qZF5qZF6'ZFTvZF8'ZF9

X/

DATA DIV(1)'D[V{Z)1DIV(3):DIVI4);DIVL5)1DIV(6};DIV(?)!lOOOOOO,lUOO

X00410000,1000,100410¢1/
AREA(1)=PLUS
IFEIINIL, 242
AREA(L }=MINUS
TIN=TABS{ 1IN}

IJ=9-N

K=2

J=N-1

DO 4 1=1,4
[TEMP=TIN/DIVIIJ)
IF{ITEMP.LE.9.)GD TO 6
AREA(K)=ASK

GO TO 5
AREA(K)}=1CLITEMP+]1)
TIN=T1fN=( ITEMPZDIVIIJSI)
1J=14+1

K=K+1

CONT INUE

RETURN

ENLD

// EXEC LINKGO

LABEL={ +BLP) »YOLUME=SER=TTITTT,

DCB=1{+DEN=14RECFM=U,BLKSIZE=80, TRTCH=ET)

ET15F001 DD SYSOUT=B,DCB=(4RECFM=F,LRECL=80,BLKSIZE=80)

DD DUMMY,UNIT=2400,LABEL=(pBLP),VDLUME=SER=GEUSUT'

DEB=1 y DEN=2 4RECFM=FB+LRECL=65,BLKSI2ZE=2340),

//GDLSYSUDUMP DD SYSDUT=A
F/GO.FTORFO0L DD SYS0UT=A
F/GOLFTO9F001 DO UNIT=2400-24
¥
F/GO,FT1IFO0L DD SYSOUT=A
/G0,
//GU.FTLI6FO0L
r7
/1 DISP={NEWsPAS5S}
//GO.DATAS DD *

2

FTMYRS 03 375 374

TWO=ND GRADE

058 28 372 25 9%8 140 902 00 113 26 011 430
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FIMLP
FTM2P
FTM3P
FTM4P
FTMLE
FTM2E
FTM3E
FTM4E

-.14056B888~3
+.00000000+0
-+367544593~3
+.,00000000+0
-+53746323-3
+,00000000+0
+,82749814-4
+.00000000+0

QUITO& 05 386 386

QUILE
QUIZE
Qui3E
QUI4E
QuUIlP
Qulzp
QUI3P
Qul4P

as
05

+e20940915-2
~-.22970585-5
+.37754203-2
-«84940136-5
+. 100660652
—«35060033-4%
~.34792096-2
—e29230690-4

LIMAP& 06 390 390

LIM1E
LIMZE
LIM3E
LIM4E
LIMLP
LIMZP
L IM3P
L IM4P

06
06
06
06
o0&
06
06
aé

+.29623983-3

“+.00000000+0

+e41370035-3
+.,00000000+0
—e17288594=2
+.00000000+0
-.65251865-3
+.00000000+0

SNTAGS 08 397 397

SNTILE
SNTZE
SNT3E
SNT&E
SNT1P
SNTZP
SNT3P
SNT4P

08
1]
QB

08

£.0000000080
£.00000000L0
£.00000000860
£.0000000080
£.00000000&0
£.0000000080
£.0000000080
£.000000008&0

NEWFL& 12 377 376

NEW1E
NEWZE
NEW3E
NEW4E
NEWLP
NEWZP
NEW3 P
NEW4P

12
12

-.19170106~3
+.86701090~-5
+.,21653203-3
+,00000000+0
+.,90977247=4
+.00000000+0
+,00000000+0
+,00000000+0

WNKFLS6 15 390 390

WNK1E
WNKZ2E
WNK3E
WNK4E
WNK1P
WNK 2P
WNK3P
WNK&P

15
15
15
15
15
15
15
15

~+53815660~3
+.00000000+0
~-«10372921-2
+,00000000+0
+.3B055918-3
+.00000000+0
+.15497939-3
+,000000004+0

JOBURS 16 417 417

JOB1E
JOBZ2E
JOB3E
JOB4E
JOB1P
JOB2P
JOB3P
JOB4P

ULASKE 19 383 383

16
16
X
ié
16
lé
i6
16

+.,49278891-3

-«29092539-5

+¢35652040-3
-+10846733-6
=« 26924000-2
+e 466645104
-.36107291-2
+. 456943704

+,10000418+1
+.00000000+0
+ 873068874
+, 0000000040
+.99990131+0
+.,00000000+40
—+52892510-6
+.,00000000+0

952-00 871-00

+.10008733+1
+,00000000+0
+.650825876-3
+,00000000+0
+.99996738-0
+.,00000000+0
—+10548E883-3
+,00000000+0

443 28 6%6 52

+.10003067+1
+.,00000000+0
+a235355528-4
+.00000000+0
+299924796+0
+.00000000+0
—+13613973-4
+.,00000000+0

983 00 112 00

£.10000000&1
£.00000000&0
£.0000000080
& .0000000060
£.1000000081
£.0000000080
£.0000000080
£.00000000&0

457 29 052 25

+.983974483+0
+.00000000+0
+.36391400-4
+.00000000+0
+.,10001052+1
+.00000000+0
+.,00000000+40
+.00000000+0

540=29 222 25

+.10007333+1
+.00000000+0
—-.27364891-3
+.00000000+0
+.10000534+1
+.,0000000040
+.19661635~4
+.00000000+0

410-29 201 00

+.99962462+0
~+27345116~-6
+.67227993~3
~a12167462-6
+.10001142+1
+.000600000+0
~«52875261-4
+,00000000+0

654 00 960 QO

~52082086=4
+.00000000+40
+,10000007+1
+.00000000+0
-~ TO6EBBEI~4
+.00000000+0
+.10001207+1
+. (000000 +0
21 753
+493641860~4
+.67678972~3
+.99998330+0
-.22913735-2
-a23974532=3
— 437827273
+.9997615840
-e2174T7670=2
950 019
-e92405700-5
+.00000000+0
+.10002094+1)
+, 00000000+0
- e32915356-3
+. 0000000040
+.99854064+0
+.00000000+0
076 945
£. 0000000080
£.0000000080
£.10000000E1
£.0000000080
£.00000000&E0
£ .00000000L0
£.10000000&1
& ,00000000&0
933 168
+,14185841-3
+.00000000+0
+,10002326+1
+.00000000+0
+.20317739=3
+.00000000+0
+410000000+1
+.00000000+0
067 870
+.80645285-4
+,.00000000+0
+. 10001356+
+.00000000+0
+.19731019-4
+,00000000+0
+.999076564+0
+.00000000+0
051 092
+.19324889~3
+.00000000+0
+.,10002847+1
+.,00000000+0
=u56369850-4%
+.00000000+0
+.99965713+0
+.,00000000+0
937 438

188

+,00000000+0
+.000C0000+0
+ 0000000040
+, 0000000040
+.00000000+0
+,00000000+0
+.00000000+0
+.00000000+0

078=00 727 00

+.22458829~4
-.30191208-2
-« 147B9760-%
+.10156293-2
+.17607164~5
~e27184685-2
~e25381153-4
=-+56144730-3

962 00 981 00

+.00000000-0
+.,00000000+0
+.00000000+0
+.00000000+0
+,00000000+0
+.00000000+0
+.,00000000+0
+.00000000+0

003 00 971 00

£.0000000060
£.0000000080
£.00000000860
£.0000000040
£.0000000040
£.0000000080
£.0000000040
£.0000000080

887 00 503 28

+.67416141-5
+400000000+0
+.00000000+0
+,00000000+0
+,00000000+0
+. 0000000040
+.,00000000+0
++00000000+0

107 00 779 28

+.00000000+0
+.00000000+0
+.00000000+0
+.00000000+0
+.,00000000+0
+.00000000+0
+. 0000000040
+.00000000+0

586-29 850 00

+.33577390-4
+.00600000+0
+.27899943-6
+.00000000+0
+¢11091456~4
+.00000000+0
-«58391001-5
+.00000000+0

059 00 497 00

+,00000000+0
+.00000000+0
+.00000000+0
+.000006000+0

030 002 680205
~+18011563=3

-+ 10148564-3
—« 347247346
+.62359472-5

257 BBZ 680205
+,00000000+0

+.00000000+0
+00000000+0
+,00000000+0

059 965 &£80205
£.000000008&0

£.00000000&0
£.000000008&0
£.00000000&0

942 921 680205
~+15397906=3

+,00000000+0
+,00000000+0
+.,00000000+0

976 0l1 680205
+.00000000+0

+.,00000000+0
+.00000000+0
+.00000000+0

937 B66 680205
-«21329130-5

+.51953200-6
++30864940-5
+.50927149-5

076 921 680205



ULALIE 19 £.20243968-2 6£.10001606E61
ULAZE 19 -.40887407-5 E,.0000000080
ULAZE 19 £.18515669-3 -,44136583—4
ULA4E 19 —.74T733460-7 &.0000000060
ULALP 19 -.95663269-3 E£.10002807&1
ULAZP 19 £.2262405%8~4 6£.00000000&0
ULA3P 19 =.113704%8-2 §.67562270-5
ULAGP 19 -.41508788~4 L.0000000080
ORORAEe 21 401 401 015 00 780 QO
URO1E 21 =-.29778306-2 +.10009156+1
OROZE 21 +.10541764-4 +.00000000+0
DRO3E 21 +,16105135-2 -.65773801~3
ORO4E 21 =.63904369-5 +.00000000+0
OROLP 21 +.00000000+0 +.10000000+1
OrRaze 21 +,00000000+0 +,000000600+40
ORD3P 21 +,0000000G+0 +,.00000000+0
ORO4P 21 +.00000000+0 +.00000000+0
MADGAG 23 428 428 666 00 037 00
MADLIE 23 +,35305277-3 +.10005870+1
MADZE 23 +.16661472~5 +.,00000000+0
MAD3E 23 +.29722606-2 +.33548552-3
MAD&4E 23 -.89181924-5 +.00000000+0
MADIP 23 +.29946892~2 +,99988668+0
MAQZ2P 23 +.67850790-4 +.00000000+40
MAD3P 23 +,23405773-2 +.,80005626=4
MaD4p 23 ~-,57118971-4 +,00000000+0
64031 572599 462097-142 136.5620
62491 574099 46330B-566 136.978
63241 570979 460790 315 136.234
63541 570977 460788 315 136.233
64541 570838 460676 355 1364200
64641 570713 460575 390 136.170
64761 S5T2976 462402-248 136.710
64861 5T71k44 460923 268 136.273
65041 571130 460912 319 136.231
65091 573730 463010-461 136.890
65165 573521 45672841-402 136.840
65321 574107 463315-567 136.980
65391 573730 463010-460 136.89%0
65421 57T05%24 460423 044 1364125
65511 570964 460778 319 1364230
65601 572473 461995-106 136.590
65811 570838 460676 355 136.200
65931 572221 461793-035% 136,530
65981 572473 461996-106 136,590
65982 571593 461285 142 136.380
51011 573353 462706-355 1364800
66081 570964 460778 319 136.230
66161 573227 462604~319 136.770
66401 572096 461691 136.500
66441 571341 461082 213 136.320
66491 570838 460676 355 136.200
£6512 573353 462706-355 136.800
66712 573353 462706-355 1364800
66773 571836 461481 073 136.438
668T1 S5T3227 462604~-319 136.770
67011 571844 461488 071l 1364440
67061 573227 462604~319 136.770
67201 571232 460994 243 136.29%
67261 571844 461488 071 136.440
67311 571970 461590 035 1364470
67361 573227 462604-319 136.770
67381 573081 462486-278 136.735

~«10393016-3 &.48169120-6
£+17572682=2 -,10486416-2
£«1D0015538]1 -.54333988-5
£.69647932-3 -,14363958-2
—«36318935-3 -,13821753-4
~a148BB439~2 ~ 205074264
£.1000372961 —,18B158790~4
-.17580689-3 -.17410220-2
787 031 TTO0 00 298 Q0
-a22943741-3 -,61053700-5
+.00000000+0 +,00000000+0
+,1000271341 -.40021681-5
+.,00000000+0 +,.00000000+0
+.00000000+0 +,00000000+0
+.00000000+0 +.0000G000+0
+.10000000+1 +.,00000000+0
+,00000000+0 +,00000000+4+0

041 019 033 00 831 QO
+.99905285-4 —.49983774-5
~213141496=-2 =,21079430-3
+,10001234+1 +,93322190-6
+.4T489629=3 +.19854451~2
~«12674803=3 —-,44T06464-5
- 24TB3T01-2 ~.61427310-4
+4,10002585+1 -.82928921-5
-»16355670-2 —,17595554~2

6400301
136.595

1364390

136.560

136.980

136,980
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£.11495417-4
-« 162198684
E.27T188637-5
£.38524111-5

117 929 680205
-.10163772-3

+.94035050-4
+.00000000+0
+,00000000+0

889 157 6&8B0205
~.10061742-3

~e91412230—4
—e65049924-5

—«54176817-5



67403 572213 461786-033 136,528
67404 571086 460876 285 136.259
67405 571605 461295 138 136,383
//640JCOBS J0B (G40032311F9T;6000431009040}1MIN¢MSGLEVEL=1
f/ EXEC CTLCARDS
//CTLCARDS.S5YSUTZ BD SPACE={CYLslL1ls1}}
//CTLCARDS.SYSUTY1 DD DATA -
68812 23E 681101 095222 -00141 1152 023-18-04 -10531 0104 008-11-32 OOBE 0405
‘67421 06P 681101 1505i0 19333 (0994-129 33-33 -09271 7554 179 19 19 10A4 1006
f#
/4 EXEC FURTRAN,PARM='UPT=U;M&P,BCD,DECK;LUAD'
Z/SDURCELSYSLIN DD DISP=(NEWsPASS)
//S50URCE.SYSIN DD *
INTEGER IGRADE,IYEAR
INTEGER CSTA!BUUR9MIN;SEC,CANT,ASEC'BDATEgTIMgTIMC,TIMA'TyTT
INTEGER HDUR2SATsSAIDyHR 4MNyBEGsENDyHRR 4 MNN
REAL*8 STATIO
DIMENSION ST&TIO(lZ'vKFA(lZ);KFB(lZ);EWM(12|vCLENM(12)oEHC{lzlfCLE
IWClIZ)oENFEQilz);NSM(12’96LN5M(12};NSC‘12)vCLNSC(lZ]vNSFEQ(IZlgNSF
2PU(12]915TA(4B)yIANTI#B)vCl(4811C2(48!yC3(48]'C4(48!yc5(48)9C6(43)
39C7(48};C8(43)1KSAID(50}|FREQ(50)1KSTA(12);ENFPU(IZ)
DIMENSION AST(31).DATE(L12)+C0O(48) :
NDIMENSION ASTALRY yARMODALT) s IOUR{B5)+ISECI6] 4LCOS(8)4MCDSLE]
DIMENSION BLANK{BO)
DIMENSION SLZ(4)1,5LQ(4)
EQUIVALENCE (5LZ,IEOVER}
EQUIVALENCE (SLO,sINOVER}
LOGICAL*E BLANK
LOGICAL*1 SLZ.5LQ
LOGICAL%1 ARMODAy FDUR ¢ ISEC+LCOS ¢MCOS yCANT4PO4SPA
DATA PD,SP&,LleZ'L3¢L4;L5¢L69L7/ZD?gZAO;ZC1404OQO'ZC2404040,ZC340
Y4050, 204404040, 705406060,7C6404040, 207404040/
DATA Fl,F29F3’F49F5,F67F7/ZC1404040,ZC2404040'ZC3404040;ZC4404040,
XZC5404040,206404040, 2074040407
DATA FD'SPX;MlpM2|M3'thM5'M6,M7fMByM9/ZF04U4OQOyZ40404040vZF14040
X40yZF24040401ZF3404040;ZFQ404U4D,ZF54040403ZF6404040,2F7404040'ZF8
%404040,ZF 2404040/
READ( 54760} 1YEAR, IGRADE
T60 FORMATIX,12,6X,11)
WRITE[ 64762) IYEAR; IGRADE
Te2 FURMAT{X,12,6X.11}
JL=0
JM=0
DO 3% J=1410
C INPUT STATION CONSTANTS
READ{ 5,80) STATIU(JI,KST&(J)yKF&(J)'KFB{J)QEWM(J)1CLEWM(JJ1EWC(J)
lgCLEHC(J)gEWFEQ(J}gENFPD(Jl,NSM(J);CLNSMIJ]yNSC(J)yCLNSC(JIvNSFEQ(
2J Ve NSFPU(J)
80 FORM&T(Ab,KgIZ,I#;lﬁ'3XoF4-39F3.31F4.39F3.39X1F4.3,F4.3g3XyF4.3yF3
XeB3gFha3yF3,3,XsF4.3,F443:45X4161)
HRITE‘69580)STAT10(J)yKSTA|J)9KFA(J|yKFBiJ!yENM(J'|CLENMlJ)vEWC‘J,
lyCLEWC(J]vEHFEQ(J)9EHFPD|J)1N5M(J1’CLNSM(J3QNSC(J)vﬂLNSC‘J)vNSFEQ(
2J) #NSFPOL J)
580 FORMAT(X;Aé,Xy12113,IB;3X1F4.31F4.3'F4.39F4.37X9F4-3'F4-3v3XvF4.3;
XFéheB3eFaedgFadgheFbde34Fa.342X516)
DD 36 M=1.4
JL=JIMEM
C INPUT STATION COEFF.
READ{ 5,81) IﬁNT‘JL]yISTﬁlJL)yCU‘JL],CI(JL’rCZ(JL]rC3(JL)vC4IJLl
8] FORMAT(4XsALleXs1245(XsEL12.8))
NRITE(G,Bll)]ANT(JL,yISTAlJL)pCO(JL'9C1(JL)yCZfJL]vC3IJL)tC#(JLJ
Bl FORMAT(4X,Al+X,1245(X,E15.8))
READIS5,581) CS(JLY+CAIJLILCTLILYCEBLIL)
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681 FORMAT(9X,4(X,E15.8))
581 FORMAT(BXy4(X,E12.B))
WRITE(B46BLICSLIL)$COHIJILI$CT(ILISCBIJL)
36 CONTINUE
JM=JM+4
35 CONTINUE
WRITE(6,500(KSTA{LIT)sI1=14111}
500 FORMAT(X,11(X,12)}
LO 37 J=1l.50
INPUT SATELLITE CONSTANTS
READ{ 54B2) KSAID(J)FREQUJI
B2 FUORMAT{I54+19X+F8.3}
WRITEL 64.5B21KSAID(J)+FREQ(J)
582 FORMATIX:I5:19X4F8.3)
FF{KSAID{J))3T438,37
37 CONTINUE
38 KSATCT=J-1
399 ITEOQVER=Q
INOVER=0
READ{ 2+499,END=219,ERR=399)ISAT,ASTIL)4CSTAZCANT »BUATEHOURMIN, SE
XCySLZ(4) 4EWLOBEEWRATE JEWACC+EWMER s EWCER2SLQ(4) y SNLOBE » SNRATE, SNAC
XC o SNMER y SNCERy SIGA4AST{ &)y EFITHAST(T7) »TIEND» INNOLAST(S),A5TL6)
499 FORMATE IS e ALle 124 AL e Xy I69Xs 12312412981 +F6a3+F5.4+F4.34A3,A3,A1,F6.3
XoF S ety Faods A3, A3, X, 129404 AL 4ALsZALsXKs2A) AL AL}
EWACC=EWACC/100.
SNACC=SNACC/100.
IFCAST{7)«NELSPXIGO T 399
DD 490 L=1,12
TF(KSTA(L}.EQ.CSTAIGD TO 302
490 CONTINUE
302 IFICANTLEQ.PO}GO TO 489
ANT =46,
GO TO 488
489 ANT=57.
488 00 487 M=1,50
IF{SAT.EQ.KSAID(M)}GO TO 307
487 CONTINUE
307 IF{AST{4).EQ.F1)GO TO 401
IF(AST(4).EQeF2)G0 TO 402
IF(AST(4).EQF3)}G0D TO 403
IF{AST(4).EQeF41G0 TO 404
IF(AST(4).EQLFS)IGD TO 405
IF{AST{4).EQ.F6)IGO TU 406
IF(AST{4) .EQ.F7)G0O TO 407
60 TO 399
401 T=1l.
GD T 400
402 V=2,
GO TO 400
403 T=10.
GO 70 400
404 T=720.
GO TO 400
405 T=60.
G0 TQ 400
406 T=120.
GD TO 400
407 T=600.
400 A=EWLOBE
B=SNLOBE
I1GO=IFIT
330 IF(IGO.EQ.M11GO TG 310
IF(IGO.EQ.M21G0 TO 311
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[FLIG0.EQ.M31G0 TG 312
IFLIGD.EQaM4IG0 TO 313
1F(1GD.EQ.MS)GO TO 314
IF{IGO.EQ.M6IGD T 315
IF(IG0.EQ.M7)GO TO 316
1E{1G0FQaMBIGO TG 317
IF{IG0.EQ.M3}GO TO 318
IFUIGU.EQ.LLIGO TO 321
IF{1G0.EQ.L2160 TO 322
[FLIGO.EQ.L3)GO TO 323
IF({1G0.EQ.L4)}G0 TO 324
IF(IGU.EQ.LS)GD T 325
IF(IGD.EG.L6IGD TO 326
IFLIGOLER.LTIGD TN 327
IF{IFITLEQ.SPXIGO TO 320
KT=10,.
GO TO 408
310 KT=1.
"GO0 TD 40B
311 KT=2.
GO TD 408
312 KT=13,
GO TO 408
313 KT=4.
GO TO 408
314 KT=5.
G0 TO 408
315 KT=6.
GO TO 408
316 KT=T.
GO TO 408
317 KT=8.
GO TO 408
318 KT=9.
GO TO 408
320 KT=10.
GO TO 408
321 KT=11.
GO TU 408
322 KT=12.
GO TO 408
323 KT=13.
GO TO 408
324 KT=14,
GO TO 408
325 KT=15.
GO TO 408
326 KT=16.
GO TO 408

327 KT=17,.

408 TT=T#KT
FF(SLZ{4).EQ.SPAIGOD TD 26
IEOVER=TEOVER-64
1ER=1EDVER/3
EWR=TER
EWRATE=EWRATE+SIGN(EWR yEWRATE
EWA={ IEOVER-IER#3)/100.
EWACC=EWACC+SIGNIEWA,EWACC)

26 TF{SLOI4).FQ.SPAIGD TO 27
INDVER=INOYER=64
1INR=INOVER/3
SNR=INR
SNRATE=SNRATE+SIGN{SNR+SNRATE)
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T
=

SNA={ INOVER-INR*3}/100.
SNACC=SNACC+SIGNI{SNALSNACC)
27 IYR=8BOATE /10000
IDATE=BDATE
CALL DCOUNT(BDATE)
WRITE(Ey498)SATHASTIL) »CSTAZCANT 4 BDATE yHOURSMINeSEC 2S1L2(4) sEWLOBE
KEWRATESEWACL yEWMERyEWCERySLOQU4) y SNLOBE s SNRATE y SNACC s SNMER y SHNCER ST
XGALASTI4) L IFET
498 FORMATIXsI5+AL.I24ALeXsl64Xs129T124124ALaF643+4XeFhateXeFaa3sXeA34A3
KeAloFbeB3,XaFSabyXeFa,3sX9A3,A3,%,52,81,41)
AA=A—~(EWRATE*KT I+ (EWACCH{KT*%2))
BB=B—{ SNRATE*KT}+{SNACC®{KT=*%2)}))
AC=A+(EWRATE®KT )+ (EWACCH{KT**2) )
BC=B+({ SNRATEXKT}+{SNACCRIKT*%2})
DO 21 IM=1.40 .
IF{CSTA.EQ.ISTA(IM}IGD TO 24
21 CONTINUE
24 IFLCANT.NELPOYGO TO 25
IM=IM+2
25 PI=64.2831853
AQ=EWLOHRE
BO=3NLOBE 7
CC=AD/ ({FREQ{M) /136 )*ANT}
DO=BO/({FREQIM) /L1364 )%ANT)
IF(CANTSEQ.PHIGO TO 40
IF(ABS{CC).6T.,.08716)1G0 TO 52
[IF(ABS{DD)«GT4.64279)160 TO 52
EE=BO*%3
GO TO 41
40 EE=AQ0%*3
IFIABSICL) o GTwab64279)G0 TO 52
IF{ARSIDD) «GTL.0BT7Y8}GD TN 52
41 A=(CO{IMI+CLIIMI=AOI+(C20IM)*BOI+{CITIMIHAD*BOI+(CH(IMI*AD*%2)+(C5
XUIMpegosx2 ) +{Co{ IMI*EE)+(CTLIMIESINLADFP ) )+ (CHLIMI=COSLAD®PI}])
GO TO %3
52 A={CO{IMI+CI{TIMI=AOQ)I+(C20IM)I*BO)+(C3UIMIXAD¥BOI+(CTIIMI*SIN(AGHPT)
XI+(C8{IMI*COSLAD®PI))
53 AG=AA
BO=BB
CC=AQ/{(FREQIM) /L35, }*ANT)
OD=BO/{ {(FREQIM) /1364 )%ANT)
IF{CANT.EQ.POIGO TO 42
FFUABSI(CC)oGT 08716360 TD 54
IF{ABS{DD).GT..642T91GD TD 54
EE=BO*%*3
GO TD 43
47 EE=AQ¥%*3
IFLABSICC) o GT,..6427T3916G0 TO 54
IF{ABS(DD).G6T..C87I6IGO TO 54
43 B=(COCIMI+CLLIMIFAOI+LC2CIMEBOY+(CIIIM)FAOFRBDI+(Cat IMIRAQF%2)+( (5
XCIM)%BOA2 )+ {CO{ TM)SEE)+LCTIIMIFSINCADHPE )+ (CBLIM)=COS(AD%PT))
GD TO 55
54 B={CO(IM)+CILIMI®AQ)+(C21IM)*BOI+{CI(IMI®ADRBOI+{CTIIMIRSINCADRPT)
X1+{CB(OIM)*COS{AD®PI )} '
55 AD=AC
BO=8C
CC=AD/{(FREQIM) /136, )%ANT)
DO=HO/UULFREQ{MI/L36.)*ANT}
IF(CANTLEQ.PD)GO T4 44
IF(ABS(CC) GT.,08716)1G0 TO 56
IF(ABSIDD) +GT4464279160 TD 56
EE=BO%*3
GO TO 45

5
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28

29

486

304

303

484

BB=E

BC=F

TIM={ (HOUR%3600}+{60%MIN) }+5EC

TIMC=TIM+TT

TIMA=TIM-TT

IFITIMAIZ8429+29

TIMA=86400+TIMA

BDATE=BDATE~1

1AD=2

1B0=3

MAXTUM OBSERVATIONS

ACUOS=AA/((FREQ{M)/L36,)%ANT)

BCOS=BB/I(FREQIM) /1364 )%ANT)

IACOS=ACOS*L000000+.5

[BCUS=BCOS%*10000004+.5

CaLL ZERO(8,IALOS,LCLS)

CALL ZERU( 8, IBCUS+MCUS)

IF{TIMA-864001303,303,304

HOATE=BDATE+]

TIMA=T IMA~86400

HOUR=TIMA/3600a

MIN={{ TEMA=~(HOUR*3600,))/604.)
SEC={TIMA—{ (HOUR% 3600, )+ {MIN%60.))}

BOUR=HOUR*10{,

BOUR=BUUR+MIN

ASEC=SEC*1000.

CALL ZERU{5,BOUR, IOUR)

CALL ZERDU64ASEC,ISEC)

CALL PYRD{IYR+BDATE,YRMODA)

CALL ZERO{7,YRMODA,ARMDDA)

WRITEL 642171SATaSTATIO(L )+ ARMODA 1OURy ISEC,LCOS,CANT, IAG
WRITE{ 5,217)SAT+STATIO{L) »ARMUDAZ IDUR ¢ ISEC yMCOS+CANT 4 IBD
WRITE(1S542)8)SATySTATID(L ) »ARMODAs IOURS ISEC,LCDS+CANT,,IAD
WRITE(15,2181SATySTATIO{L) yARMODA IOUR s ISEC yMCOS+CANT »1BO
ACOS=A/( (FREQ(M)/136.)%ANT}

BCOS=B/{(FREQ(M) /136, }*ANT)

TACOS=ACOS*1000000+.5

IBCOS=RCOS*1000000+.5

CALL ZERD{BsIACOS,LCDS)

CALL ZERO( 8, IBCOS,MCOS)

BDATE=TDATE

CALL DCDUNT(BDATE)

HOUR=T IM/ 3600,

MIN={{TIM =~{HOUR*3600,))/60,.)

SEC={TIM —{{HOUR%3600.)+{MIN*60.))}

BOUR=HOUR*100.

BOUR=BOUR+MIN

ASEC=SEC*1000.

CALL ZERO{5,BOUR, IOUR)

CALL ZERDI6,ASEC,ISEC)

CALL PYRD(IYR+BDATE,YRMODA}

CALL ZERD{T7,YRMODA,ARMODA)

WRITEL 6421 7)SAT4STATIOIL) +ARMODA, JOUR, ISEC,LCOS,CANT,1AD
WRITE{ &+217)SATYSTATIOIL) yARMODASIDUR,ISECMCOS+CANT 180
WRITE(1542E8)SAT»STATIOIL) yARMODAL IOURy ISEC,LCOS+CANT1AQ
WRITE(154218)SAT»STATIO{L) +ARMODA+I0OUR,ISEC+MCOS,CANT,TBO
ACOS=AC/((FREQIM) /136, )*%ANT)

BCOS=BC/{{FREQ({M)/136.)%ANT)

TACOS=ACDS*1000000+.5

IBCOS=BCOS*1000000+,.5

CALL ZERO(8,I'ACAS,LCOS}

CALL ZERO( 8, IBCOS,MCOS)

BDATE=IDATE
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306

305

353

354

a51

350

152

217
218

219

340

CALL DCDUNT(BDATE)
TF{TIMC-86400)305,4305,306
BOATE=BDATE+1

TIMC=TIMC-86400

HOUR=TIMC/3600.

MIN={ ( TIMC—-{HOUR*36004)}/60.}
SEC=(TIMC~{ {HOUR*3600.)+(MIN*60.) 1))
BOUR=HOUR*100.

BOUR=BOUR+MIN

ASEC=SEC*1000.

TALL ZERO(S5,BOURSTOUR)

CaLl ZERO(64ASECy ISEC)

CALL PYRDIIYR,BDATE,YRMODA)

CALL ZERO(T,YRMODA,ARMODA)

WRITE( 642L7)SATSTATIOIL) »ARMODA,IOURISECSLCOS+CANTTAD
WRITEl 64217)SATSTATIO(L)+ARMODA, IGUR, ISECsMCOS,CANT,IBO
WRITE(15,218)SAT «STATIO(L ) yARMODA, I0UR s ISEC+LCOS4CANT,TAD
WRITE(15,4218)SATSTATIO(L)}+ARMODA, [OURs ISEC s MCOS4CANT, IBO
FAQ=9

IF(CANT.EQ.PO)GO TO 353

ZOBE=EWLDBE

RATE=EWRATE

ZLOB=SNLOUBE

IZRAT=SNRATE

GO TO 354

IUBE=SNLOBE

RATE=SNRATE

21.0B=EWLOBE

IRAT=EWRATE

ZB=({-ZOBE}/RATE)=*T

IB=28

TIiMA=TIM+IB

A= ZRAT*IB})/T

ZA=ZA+7L 08

ACOS=ZA/((FREQIM} /136, )%ANT}

TACOS=ACOS5*1000000+.5

CALL ZERD(B,1ACOS,LLAS5)

BOATE=IDATE

CALL OCOUNT(BDATE}

IFITIMA-86400)3504350,4351

BOATE=BDATE+1

TIMA=TIMA-86400

HOUR=TIMA/3600

MIN=((TIMA-(HOUR*3600.)1/60.)}

SEC={TIMA-({ (HOUR®3600.)+(MIN%60])})

BOUR=HOUR¥100.

BOUR=BOUR+MIN

ASEC=5EC*1000.

CALL ZERO{(5,BOURyIOUR}

CALL ZERO(64ASEC,1S5EC)

CALL PYRD(IYR,BDATE,YRMODA)

CALL ZERO(T,YRMODA,ARMODA)

WRITEL 643521

FORMAT{49H PASS CROSSOVER TIME AND ZENETH ANGLE IN DIR.COS
WRITE( 64217)SAT+STATIO(L) +ARMODA,IDUR,ISEC,LCOS,CANT,IAD
FORMAT{Xs 154 X4 A63TALsSAT+6ALs28XeBAL43XAy 11}
FORMAT{XsI5+X9AbsTALySAL+6A1+2BXe8AL+3XsAly11)

GO 710 399

DO 340 I=1,80

BLANK(I}=SPA

CONTINUE

WRITE(15,220){BLANK(I),1=1,80])

WRITE({15,220)}{BLANKI{T}sI=1480)

196



220 FORMAT(BOAL)
END FILE 15
REWIND 15

1 STOP

END

SUBROUTINE PYRDINYR,JDAY,NYMODA)

DIMENSIDN Ni24)

DATA NULYaNEZY oNU3) o N{Aa)sNISYyNIOY ygNETIAN(BY NI} 4N{LO) 4NILY)NEL2
LIigNTL3 g N{14) o NIL1S eNCLIEIoNILT7)sNIEB)eNILS) sNI20)4NI21) o N[22)+N{23
2)eNU241/0331959+90,120+15141814212224342733304+334,0:31+60,91,121
31524+1824213,264,274,305,4335/

J=0

A=NYR/4.

L=A

Az A~

IF(AY24142

J=12
Z2 00 5 K=1,12

M=J+K
IF{JDAYLELNIM}IGO TO 4
5 CONTINUE
4 MzJ+K-1
NOAY=JDAY=N{M)
K=K=1
NYMODA={NYR* L0000 )+ (K*1L00)+NDAY
RETURN
END
SUBROUTINE DCOUNTXIDATES

—

DIMENSION TA%12<

DATA IABL<y [AB2< s [A%3<,TAZA< s IARSCyTAZLS,TAETC s TARBC,T1ARIC,
LIAB10<, TAS11I<, TARL 2L
1/0431459,4904120415191819212+243427343044334/

JSUM#O ‘

[YR#IDATE/LOQOO

IMO#ZIDATE-ZIYR*10000<</100

IDAZIDATE-EIYR*10000<—£IMD*100)

JSUM#JSUME T AX IMDCE TDA

ISUMH#O

ICO=0

J#1

IRDA#365

1 IFEICU.EQ.O<KGOD TO 4

ISUM#ISUMETRDA

J#JIEL

IFEJ.EQ.4<G0 TO 2

IF4J.LE.4<GD TO 3

J#)

IRDA#364

2 IRDA#1RDALL

3 1CoO#ICO-1
GO 7O 1

4 LYR#0O

FYR#IYR

SYR#IYR/4

IFEFYR/4,0.NE.SYR<GD TO 5

IF{IM0.LT,.3) GO TO 5

LYR#LYREL

5 IDATE#ISUMEJISUMELYR

RETURMN

6 STOP
END
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%

SUBROUTINE ZERO(Ny IINsAREA)

DIMENSION DIVIT)
INTEGER DIV

LOGICAL®L PLUSMINUS,ASK.IC(10)sAREA{BO)

DATA PLUS,MINUSyASKSIC{1),IC{2},1CI3)1C{&) 1052 1CT{6),0C{T),IC(8
XY ICIOYIC{10Y/Z40 42604250+ ZF04ZF Ly ZF22F34ZF4+IF5+ZF642ZFTaLFBIF9

X/

DATA DIVIL),DIVIZ),D1V{3)},01V(4)sDIVI5),DIVi&),DIVIT}/1000000,1000

%00,10000,1000410041G41/
AREAL1}=PLUS
IF{IIN}Ly 2,2
AREA{L}=MINUS
[IN=TABS{IIN)
1J=9=N
K=2
J=N=-1
DO 4 E=l4d
FITEMP=TIN/DIV(IJ])
IF(ITEMP.LE.9. GO TO 6
AREA{KY=ASK
GO TO 5
AREA{KI=IC{ITEMP+1}
TIN=TIN—CITEMPEDIV(IJ))
[J=1J+1
K=K+1
CONT INUE
RETURN
END

// EXEC LINKGD
//GU.S5YSUDUMP DD SYSDUT=A

F/GD.FTO2F001

1/

/GO, FT15F001

S &

DD DSNAME=ECTL,DISP={OLD,DELETE}

/7GO,DATAS DD DSNAME=MINCON,UNIT=2314,VOLUME=SER=GZNCS9,
DISP=(DLDsKEEP) yDCB=( sRECFM=F 4L RECL=BO.BLKSIZE=B0)
DO SYSOUT=B,DCB=(4RECFM=F,LRECL=B0,+BLKSIZE=80}
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Appendix E

QUADRATIC FLOW DIAGRAM

Presented on the following pages is a flow diagram of the quadratic preprocessing pro-
gram. Both main program sections corresponding to the cubic MIN-B and OBS-B programs
are displayed as are the subroutine flow diagrams. The listings from which these diagrams
were taken are printed in appendix D. The descriptions in sections 4, 5, 6, and 7 of volume

I will serve to explain the functions of this, the quadratic, as weil as the cubic preprocessing
prograri.
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PROGRAM MALN

INTEGER SIG1,.5162.5163.5154,.5165,H0UR.ANIN.SECN ,ROUR . ASEC. ING. 50
INTEGER AMP ,ENO.CSTA.CANT. SEG ANTO.HORD . HIND,SECOSAT.OATE.AFA.HFB
INTEGER tGRADE

REAL N3FO.N3CD.NIMD.PLO,IFIT

RERLaG STATIOQ

REAL [DIFU.LDIF2.IDIF3.(1QIF4.i0(F5

REAL NSH . NSC.NSFPO.NSFEQ.IOLF, NSF 1 .N3F2.NSF3I.N5F4.NSFS

DIMENSIEN STATECEL2).KFAC12]1 AFBIL2T.EHNOL2) CLEWNT12) . EWCE12).CLE
HCLLR ) ERFEQT1Z)., NShil?l-CLNSHli?l-NSC{l?!.CLNSClIEI-NSF[DEIZJ.NST
PBllEl ESTAL 4D JEANTIAR |, L LAR),CT048).CI3(4B]1,C410481,05(481.C6148)
7048 .CBE48 ). KSATONSD ) FREQISE) HSTA(LZ) EHFPUII?).T[ﬂlﬁlI
A
DIHTNEION SECDHEIT )L EMND(3L) JEWCOCIL},EWFDIIL ) NSADTI] F.NSCOLIL).NS
FOCILE.MINDCIT) . HORO(31 1. 0AYOI3L). ANTDLIL ), STADLIL],.SICGDI31 ). ECHF
13L.ENSFIIL) L I0AYOLIL ). ASTIA ). DATECL2).COL4T)
DINENS1ON ASTA(3},ARNGLEA1IT) LADURCT) [ALOBE(G) . LARATI(S) . [RACCI4),1
AWHERE IV LAMCER(D )L IBLOBEIG) . LARATIIS], [BATCLA}, 1BNRER(3 ], IBNCERID
J.LCLGALI N [QURIS), [SECtE).LCOSIB), HCOSES ), [ENGIT ). INNGLT)
DIHENSEQN DATRILDOI
DIMENSION StEf43.5LNC4)
EQUIVALENCE |SLE.1EQVER)
EQUIVALENCE (SLN.INOVER]
LOGICAL w1 SLE.SLH
5

lLﬂ (CALal RASTA.ARNDOA.HOUR.IALORE, TARATE ., LAACC . IANNER . [AWCER . [GLOAE

E.{ARATE.1BACE, (BNNER. 1BNCER, 1CIGA. 10UR . LSEC . LL45 . NCOS, [END . INNGD

h)
[LOGICAL"1 DATA,PEZ.BIN.SPX.LANP |

0.748.ZF0, 740/

DATA PER.ASK.5PR.POL.EQ.FL.F2.F3.F4.F5.FE.F7,.IANP.SLA.PEZ.BIN.SPX/
248404040,75C404040.7240404040.207404040,2C5404040,7C1404040,27C24C4
040,7C3474040,204404040.2C5404040.27C6404040.7C7404040.250.26140404

[DQTH A1.AZ,A3.R4.AS.AB.AT.AB.AG/IT 1404040, 2F 2404040 .27 3404040.2F44 |

04040.2F5404040.2F6404040.2F7404040.2FB404040.2F3404040/

[RERDU §.7601[GRADE |

FORMAT (GX, 111

JL=0

LEY

HRITEL 6§.760][GRADE
T

l
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N 35 Jzi.10 > - - - Bog

v
[c INPUT STATION CENSTANTS |
v
RERD( 5.80) STAT1G(J).K5TA(J).KFALJ] KFE(J].EWNIJ).CLERRLJ).ERCL)
+CLEWC[J ) .EWFEQCJ Y EMFRFO[J) N3HTJ) . CLNSH(D].NSCI ). CLNSCLS) (NSFEQL
JI.NSFRPO(J)ORTELJ]

hv)
STACJ Y HFACJE HFEOJ)ZEWBLS) LCLEUML S, EWCT )

BRITE(G.5BDISTATIA0J) K
SCLEWCL S EMFEQL J) LEWFPOIJY NSHLJ) 2CLNSNCJ] W NECIJ].CLNSCLU) LNSFEQL
JYNSTPOIJILOATELY)

kv

g0
fURﬂAT{RB.X.[2.[4.li-?x-f4-3-F3-3-?4-3-F3-3-X-F4-3-F4-3-31-?4-3-F3J
v3, P03 F3.T K. F4.9,.F1.3,5X,. [6)

580 . %
FORMATIX.AE.X.12.%. F3.X.E3.3X.F4.3,F4.3.F4.3,F4.3.X,F4.3,F4.3,
I%.F4.3,.F4.3.F4.3.F4.3.X.F4.3,F4.3.,2X%.16]

PR
{ Ub 36 f=t.4 - - - Dbg§

Jh=Jheh

Y
[c INFUT STATION COEFF. |

] L
[FORMATEAX,AY1.X,12.5(X,E15.8)) ]

[RERDIG,S81) CETJL).CEEJLY.CTIJL).CHLIL) |

581
[FORMAT(BX 4N, E12.87¢ ]

hv]
[WRITE(&.8811CSIJL].CEIJLTLCTEILTLCBEILD |
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[1:1
[FORNBT{9X 41X, E15-81) |

8]l v
[FORMAT(4X. AL . X. 12, 5(X.E12.81) |

3 - . -b

38
l CONWT INUE I

JM=JH+4

2 - - -Dbgy
CONTINUE

i
[WRITELG.500J(KSTACEL), TI=1.111) ]

500
[FoORMATIX.1L(X.12)) |

<08 37 4=1.50 > - - - g

T TNPUT SATELLITE CONSIANTS ]

READ( 5.82) KSALOCJ).FREQ{J) |

82
[FORMATCIS.19X.FR.3) |

v
[WEITEL 5,562 HSRI01JT,FREQL) |

582 v
[ FORNAT(X,I5.19X.F8.3] ]

0

- = =D
3 J
CONTINUE
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5 Y,

[c READ OATRA CHECK fOR AMPERSINE wonnsuunonwus i NLERRNANRNNNREREANY |

Al

39
[RERBI 9.601.END=1 .ERR=30)IDATRI L) 1=1.65) |

8
FORNATISSAL]

IF(ORTAC11.NE.TANP)

\/
ENTER AFTER TRUE
PRTH STRATEMENT

[F(ORATA(7].EQ.5FX)

1
ENTER RFTER TRUE
PATH STATEMENT

IFLDATAIG) .EQ.5PX )

Y
ENTER AFTER TRUE
PATH STATEHENT

IF(DATAL4)1-BIN.ED.O)

V
ENTER RFTER TRUE
PATH STATEHENT
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w0000, J+({ORATACA)-BIN IGO0 . J+((DATA(S}-BINIn1D
wif). I+ | OATALE)-BIN)

foc To B4

E§3142 l
85

10000. )+ (DATR(II-BEN 1l 000 . )+ LOATAIS)-BININIO
ID.J+IOATACB)-BIN}

in
in

GO T0 B4

[gjmT R3]

T[BI-B[NJ-[DDD.]ol(UHTR(4]-B[N}:IU

\J
ENTER AFTER TRUE
T PRTH STATEMENT

JHRITE! 6-635)1

635
[FORMAT( 194 SAID NOT [N TABLE ) |

kv
[WRITE(B.18311ANP.SAT |

183
[FoRARTIX.A1.15) ]

00 T0 604

ETN

603__ ¥
{MRITE{ 16.601 1(DATACE].I=].65) |
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READ CAL.LINT WITH FORHRT CHECK ilnll:llnullunlu-q:-ll:t:nul:l-]

[READL 9.60%.END= 1, ERR= 381(OATALL) . [=1.651 ]

IFIDATALL) .EQ . [ANF)

- V
ENTER AFTER TRUE
PATH STATEMENT

[HRIYE!LE .60 HOATA(E].1=1,65) ]

[t CHECR PERI0OS IN CAL. LINE |

EFSOATA(S) .NE.PEZ)

ENTER AFTER TRUE
T FRATH STATEMENT

IFCDATA{13}.NE.PET]

V
ENTER RFTER TRUE
PATH STATEMENT

Y
ENTER AFTER TRUE
T PATH STATEMENY
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1IFCORATA¢26) .NE.PEZ)

ENTER AFTER TRUE
FATH STATEMENT

1F(OATA{31).NE.PE2}

LY,
JENTER RFTER TRUE
PATH STATEMENT

IF(ORTA139) .NEPEZ]

ENTER AFTER TRUE
PRATH STATEMENT

IFLOATAL45) .BE.PET)

ENTER AFTER TRUE
PATH STATENENT

EFLDATA(S3)-NE.PEZ!

ENTER RFTER TRUE
PRATH STATEHENT

EF(0ATALST).NE.PEE]

v
ENTER AFTER TRUE
PRTH STATEMENT
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[FLORTA{6S) .NC.PEZ}

V
ENTER AFTER TRUE
PATH STATEMENT

Y
ENTER AFTER TRUE
T PATH STATEMENT

[FCORTA{KI-BIN.LT.C)

v,
ENTER AFTER TRUE
PRTH STATEMENT

v
ENTER AFTER TRUE
T FRTH STATERENT

IF(DATACKI-BIN.LT.D)

V
ENTER RFTER TRUE
PATH STATEMENT
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[ORTAIKIZCATALK)-BIN |

L/
ENFER AFTER TRUE
T FATH STATERENT

ENTER RAFTER TRUE
T PRTH STRTEMENT

[OATACKYZDATA(K I-BIN |

3---v 507
CONTINUE

---------- { 00 606 #=19.25 >

IF{OATAIK]-BIN.GT.9)

ENTER AFTER TRUE
PRTH STATEHENT

_ffaph_=~__‘H“ F
IF{ORTA(K]-BIN.LT.0)
ENTER AFTER TRUE

T PRTH STATEMENT
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QATALK)=DATAIHI-BIN |

ENTER AFTER TRUE
T PRTH STRTEMENT

ENTER RFTER TRUE
r PATH STATEMEMT

3
EMTER AFTER TRUE
f PRTH STATEMENT

ENTER RFTER TRUE
T PRTH STATEMENT
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[DATAtKI=DATALKI-BIN |

5- - - D¢
{[caNT tNUE
(DO Bii fo40.44 > - - - B 17

IFIOATAIK!-BIN.GT.9)

ENTER AFTER TRUE
PATH STATEMENT

ENTER AFTER TRUE
T PATH STATEMENT

\/
ENTER BFTER TRUE
T PATH STATEMENT

IF(OATRIKI-BIN.LY.OI

Vv
ENTER AFTER TRUE
PATH STATERENT
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Y,
--------------- B0 613 H=54.56

[CATALKI=DATAIKJ-BIN |

vV
CONTINUE

Vv
ENTER RFTER TRUE
¥ PATH STRATEMENT

IF(OATAKI-BIN.LT .0

v
ENTER AFTER TRUE
PATH STATEMENT

[DATRIKIZCRTA(KI-BIN |

CONTINUE

- P19

\/
ENTER AFTER TRUE
T PATH STRTEHENT

[F(OATALK]-BIN.LT.0)

7
ENTER AFTER TRUE
PRIH STATEMENT
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[DATR(K [=ORTRLK)I-BIN |

18 ~ - - Dg,
IEDNT!NUE]

v
[X=DATATGI+OATALZ2 1+OATA(35) +DATAL48 1+OATALEL) |

vV
ENTER AFTER TRUE
T PATH STRTEMENT

[CSTR=(OATALSS5 luid. )+ (QATALSE] |

--------------- 00 616 t=1.12

Y
ENTER AFTER TRUE
T PRATH STATEMENT

G0 To 617

616
CONT[NUE

\/
HRITE[ §.618)

618
[FORMATI2TH WRONG STATION IM CAL.LINE J |

604

617
[D=DATA(3IW10+DRTACYY |
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CEWN=0/10Q0C .

D=0ATAL16]x10+0ATAL 17

CEWC=Ds100.

Uz0RTA(S w1 00+DATAL{ 7)x10+0RTALE)
CEWF{=0/1000.
O=0ATA(191x100+0ATA(Z0Jm10+«0ATACZT]
CEWFZ=0/1000

D= DHTH(32}HIOUfDRTH(33l-!ﬂ+08fﬂt34]

CEWF3=0/1000.
0=0ATA(45]x100+DRTAL4T1=10+0RTA[48)
CENFaz0/1000.

O=0ATA{ 58 )l 0+DATA{ 58 )=10+«DATALEC)
CEUFS=0/1000

D= ﬂﬁTRllUlIlDﬂfDRTRiIllnlOtDHTﬂllZl
CNSF1=D/1000.
D=DATAR{Z3)a 100+DATAL 24 ) 10+DATAL25)

CNSF2=0/1000.
0=0ATA{36)x100+DATAL 37 )n10+DATRI 38}
CNSF3I=0/1000

D= UHTH(SGI-IGO+DHTH(51)llUtDﬂTHlS2l
CNSF4=0/10

0= URTH[SZ11100+UHTH[63]-]U+URTR(E4]
CNSFS=0s1000.
D=0RTA{291%10+0ATAC30}

CHSH=0/100.

D=DATA(43)m10+DATA(44)

CNSC=0/s100.
CSTRA=0ATA{551m10+DATATSE])
HRITE(11.501)1ARP.SAT ,CSTAL.STATIOLL)

501 . ¢
{FORNAT(X.AL.I15.X.[2.X.A6]

CANT=0RT
END=DATR

43
{CEWM= EHH(LerEHnj

hvj
CEHC=EWC{L)+CEWC
CHSH=NSMT{L]+CNSH
ENSg:NSCILJ+CN5C
KN=5.

CEHF2 -CEWF L
CEWF3-CEWF2
CEWF4-CEWF3

[tol 4=CEWFS5-CEWF4
CEMFL=CEMFI+{ ((9.30(10IFI-1D{F2))-1 3.kt [OEF4—[OIF1}1)/35.)
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IF(CONT-2.1162.160.161

[c HARRCH BAND TRACKING FILTER T I T L L L T TLITITLILL L
2

168
[0[F=.0
R

IFCCANT .EQ.1 )

ENTER AFTER TRUE
PATH STATEMENT

GO T0 164

B
101f=.120

[c 2 CPS TRACKING FILTER AR ERRNAEEANREENNNNNNRRANTRAREE NN RR NN T ARER |

164§
[10IF1=CNSFZ-CNSFL |
]

!
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IF2=CNSF3-CNEF2
[F3=CNSF4-CNSF3
[F4=CNSFS-CNSF4
SF1=CNSF3e(( (8. a({OIF3-{0[F2I}~(3.a{[O[F4-TOIF1T}Ir35.)

1
Q
)]
H

1
k
{
C

Lc CABLE LENCTH INEQUAL]ITLES |

CEWH={ (CLEWM{L)/.846}u(136.5~FREQIM) )]} +CEUN
CEWC=C¢ (CLEWCIL 1/ -845 (136 5-FREQ(MI}]«(EHC
CNSM=((CLNSN{L)/.846}w{136.5-FREQ(M]}1«CNSH
CNSC={ (CLNSCIL )}/ .846)m{136.5-FREQ(M]) )] +CNSC
WRITE(LL1.636}

€36
[ [FORNATI{SSH CALIBRATED PHASE READINGS,5 POINT FITTED FINE RERDINGS) )

[C CALIBRATED ZERITH llIIIIIIIII!IIIlillihlliﬁl1llIIIIIIIII!I.IIIIFI!]

ﬂRITElLl.BSQ!i

§39 W
FORNAT(&3H CEun CEHC CHSH CHSC CEUF
ENST ]

kvl
[MRYTE{11.150)CEMR,CENT .CNGN . CNSC . CERT 1 CRSTL |

150
[FORHAT(6{X.F10.6)) |

HR[TE[I[-E#DPE

G480 ¥
FORMAT(74H HRHNIC EHF [KE EWHEDH EHCORS NSFINE
NSREDN NSLCORS )
rE READ DATR KWITH FORAHRT CHECKII::III:;IIliiilnlllnlllnillliilll![J

{ D0 41 JK=1.60 > - ~ - D g

L
K= K
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ENTER RFTER TRUE
T PRTH STATEHENT

ENTER RFTER TRUE
T PATH STATENENT

ENTER AFTER TRUL
PATH STATEMENT

[F{DATA(30).EQ.5PX)

ENTER RFTER TRUE
PATH STRTEMIRT

123
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ENTER RFJER TRUE
T PATH STATEMENT

7,
ENTER AFYER TRUE
T PATH STATEMENT

e CHECK PER(OGS IN _DATA LINE |

L
ENTER AFTER TRUE
T PRIH STATEMENT

IF{DATAR( 18] .NE.PEE!

V
ENTER AFTER TRUE
FATH STATEMENT

IFCOATAL26) .NE.PEZ]

ENTER AFTER TRUE
PATH STATEHENT

¥,
G0 T0 62t Drs

2R
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IF(ORTA(31}.NE.PEZ)

ENTER RFTER TRUE
PATH STATEMENT

F
[F{DATAL38}.NE.PEZ])

ENTER BFTER TRUE
T FATH STRATEMENT

CO T0 621

[FIOATA(45).NE.PEZ]

U
ENTER AFTER TRUE
PATH STATEMENT

1F(CATA(S3 ). NE.PEZ)

o
ENTER AFTER TRUE
PATH STATEMENT

IFCOATALS7 ) .NE.PEZ)

Y,
ENTER BFTER TRUE
FATH STATEHENT

[FIDRTR165) .NE.FEZ)

ENTER AFTER TRUEL
PATH STATEHENT

iGU 0 621 %
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00 622 J=1.4

LY,
ENTER RFTER TRUE
T PATH STRTEHENT

Y
ENTER RFYER TRUE
T PATH STATEMENT

fDATACJI=DATA(JI-BIN |

9 - - - D &
CORTINUE
o 623 JU=6.12 > - - - P 3t

IF{ORTALJI-BIN.GT.9)

ENTER AFTER TRUE
PATH STATEMENT

GO TO 62t L

pel
=]

IFIDATALJI-BIN.LT.Q)

Y
ENTER AFTER TRUE
PATH STRTEMENT

[(BRTACJII=UATALJII-BIN |

30---—D5

¥
CONTINUE
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¥
---------------- 00 624 J=14.17

\
ENTER AFTER TRUE
T PATH STATENENT

IFCOATACJ)-BIN.LT.O)

v
ENTER AFTER TRUE
FRTH STATEMENT

L
ENTER AFTER TRUE
T PRTH STATEMENT

IFIORTACSI-BIN.LT.0O)

V
ENTER RFTER TRUE
PRTH STATEHENT

GO 10 621

[DATRLJI=DATA(J)-BIN |

I % e m ot - - mmameam = om B Y,

7
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po 626 J=27.30 - - ~ b33

{FCORTAR(ST-BIN.GT .G

ENTER AFTER TRUE
T PRTH STATEMENT

G0 T0 621 %

[FIOATA(J]-BEN.LT.0)

"
ENTER AFTER TRUE
PATH STATENENT

(DO 627 J=32.38 > - - - D34

IF(OATA(J]I-BIN.GT.8)

ENTER AFTER TRUE
PATH STATENENY

[FIOATA{JI-BIN.LT.O)

\f
ENTER AFTER TRUE
PATH STATENMENT

B - - =Dy
CONTIHUE

Y
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B0 GZB J=40.44 - - 35

Ty
ENTER AFTER TRUE
T PATH STATEMENT

v
ENTER AFTER TRUE
T PATH STATEMERT

-§IN.GT.9)

EFIORTALY)

ENTER AFTER TRUE
T PATH STATEHENT

IF{ORTA{JI-BIN.LT.0]

1
ENTER AFTER YRUE
PATH STATEMENT

GO 1O 621

[DATACJ)=DATACJI-BIN ]

g Y,
CONTINUE
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00 630 J=54.56

7
ENTER AFTER TRUE
T PRTH STATEMENT

IF(DATALJ)-BIN.LT.O!}

ENTER AFTER TRUE
PATH STATEMENT

[PATA(I=DATARIJI-BIN }

- - -Py
CAONTINUE

{00 631 J=58.64 > - - - P37

~8IN.CT.3)

LF(OATRIY)
ENTER RFTER TRUE

T PATH STATEMENT
G0 TO 621

IF{OATALJY-BIN.LT.O)

ENTER AFTER TRUE
PRATH STATEHENT

¥,
GO 10 62%

[pATACSI=0RTALJI-BIN |

¥- - -bg I
CONTINUE

&
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l

HINO(K |=DATA(L4}x{0+DARTA
HORD(K1=DATA(27)=10+0ARTA
ANTOUK]I=DATA{S4]
{DAYO(KI=0ATAL 40 1| 00+DRATA{ 41 }n{0+DATAT 42)
STAOCK I=CATA(SS)x10+DATA(SE]
D=DATAL3}u10+0CATAL A}

EWNO(K 1=0/100.

SECB(K):DHTH[l!llOoUHTH(%:s]
[z}

D=DATAI 161x10+DATALLT]
EWCO(K)=0/100.
D=DATAR(Z91x10+0ATAI3D)
N3HO{K}=0/100.

O=0RTA( 43 )1x10+0ATAL44]
NSCOtK)=z0/ 100,
O=0RTR(€ImLBO+DATALTIm10«DRTRIB)
EWF1L=0s1000.

D= DHTR[IE]l!UOrDHTR(ZO]llUfDHTH(?ll
EwF2=D/t00

D= DRTH(BZll!ﬂOtDRTH[SG]IIOrDHTR[341
EWF3=0/1000.

RTR(?SdalcﬂaDRTﬂl47!!10+09TR[48]

0
F4 0
UHTH[SSJI10UfDRTR1SB!llﬂtDRTRfBOI
F§=0/1000

0=
£W
0=
EH

D=0RTAC1OQ)}=LGO+DATRI 1L )x10+0ATAL1Z)
NSF1=0,10G0

0= UHTH(2311100+09T9(24!l10tDHTR(25]
NSF2=0/1000.

O0=DRTAC3I6 )= 00+DATAII7 ) x10+0ATA{38)
N5F3=0/1000.

D=0RTA(SO )=l 00+DATR{ St In10+0RTA(S2]
N5F4=0/1C00.

A
?:D/l 003,

100

LFOANTO(K]-2)102.101.101

10
ANT=§7.

1
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10
ANT=46 .

BT

103w
[ TIM(RJ=((HORO(K In3600. 1+ (RO aMINGIK] J J+SECO(N] |

b
< FIT FIVE FINES EACH LINE ]

[1O1F 1=EWF2-EWF1 |

o
[cALL NORMALEIOEFL) |

l

[IDIF2=EWF3-EWFZ ]

{CALL NORHRLIIDIFZ) |

[101F3=EWF4-EHF3 |

[CALL NBRMALLIBIFI) |

[I01F4=EWF5-EWF4 |

[CALL WORMAL(101F4) |

EEWF[K)=EWF3+( ([
IDIFS=((I01FLI+10

0

[?-l[lDlFt-[BlFl!)lfSS-l}

COUNTER DELAY [TIME}! wMaMKusdaMEakdNKEEIASRRERNLNANRRRANKSARELRNE |

EEWF{RI=(EEHF(KI-{ 050 IDTFSREWFIF] )
[D1F L=NSF2-N5F1 B
)

225



(ERLL NORRALLIQLFLY |

1l

[ 1D1F2=N5F3-N5F2 |

[CALL NORMELLIDIF2) |

ij

[ IRIf3I=NSF4-NSF3 |

[CALL NGRAALCIDIF3) ]

[101F4=H5F5-N5F4 |

[CALL NORMAL(TIOTF4} |

lENSF[H]:NSFﬁH((S.I[lDIF‘B-lDlFE]J-(B.I[lDlFi-IUlFI!!l/'{!S._!ﬂ
E0IFS={([OEF1+10IF2+T0[F3+101F41/4.1

i)
[c FILTER DELAY (T[HE) }

Y
~1 .0Sm[HFSaNS5F3)

ENSFIH)=ENSFI(K]

T01F1=5(GE=-51G!

[CIF2=51G3-51CZ

IDIF3=51064-51G3

[DIF4=5IG5-51064

SIGDLK)I=8103+1{I9.ai IDIF3-1DIF2))-i3.xt10IF4-10IF1))]1/35)
MRITET 31,151 )HORO (K] HENDIK) . SECD(K ) EEWFIK) EMMDCK ) LEWCO(K ) ENSF[
H1.NSHO{K].NSCOIR])

151 %
[FORMAT (X, 12,1212, X.(6(F10.6.%111 ]

vy
{ConT IHUE |

25 - - -
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[t ORTA NSG.CONPLETE.START SHOOTHING WusswsssusuuSSuumsususunnkkdNNEE |

et | 81ES

12

S5L= .0t

AST{61=5PA
K=K-1

vy

F
v
EMTER RAFTER TRUE

T PRTH STATENENT

\
[Go To 780

[Go T8 9j82

18
HRITE( G.T8L}

781
[FORNAT12Z7H LESS THAN 5 LINES OF DATA 1 ]

%HZ:K—I

td 10 78 'Eﬁl

78z

f
v
ENTER RFTER TRUE

:
T PATH STRATEHENT

GO TO 40

(6o Ta 81 >

=

227




90
[CEMF1=CEHF1+EHFPOIL) |

CNSF1=CNSF1+NSFPQ(LY
AST(2)=POL

GO T0_ 121 >

g1
[CEWF1=CEWF1+EHFEQ(LY |

CNSF1=CNSFL1+NSFEQ(L)
RST(2)=EQ

)
KRITE(11.638)

63ig ¢
[FORNAT132H RC-KSL USING STATION CONSTANTS ) |

bl
[MRITE{L{L.1152 )CEWF? EWFPB{L]1,EUFEQ(L).CNSFL . NSFPOIL].NSFEQIL} |

i

{c

CHECK TINME SEGQUENCE MNRRRRRNMEasnankxansa ad ki NEKEENAKKRRANRRUNRANK |

AO0oooaoo

X
DITOMMOQOHm

<00 20 H5=1.K0 » =~ - - D 4g
52@

808 @
[LT2H=TIM(RE+1I-TIH{KE) ]
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EEE]t33
807

[ TINTKS+1)=TIM{K5+1)+B6400. |

Y
ENTER AFTER TRUE
T PATH STATEMENT

GO 10 21

Y
G0 10 20

Y
ENTER RFTER TRUE
T PATH STATENENT

GO TG w2

\/
ENTER AFTER TRUE
T PATH STATEMENT

\
GO 10 23
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%i«”£
- F
<< 1FCITZN.NE.20 |

ENTER RFTER TRUE
PATH STATEMENT

ENTER AFTER TRUE
T PATH STATEHENT

Co 10 25 >

[1F=1Fs1 ]

i

(oo 1o 20"f:>¢{§§}

1FCITER WNE 120 )

ENTER AFTER TRUE
PATH STATEMENT

[Eo 18 "6

[G=1G+1

GO

\
o 20 >+{3]

INTER AFTER TRUE
PATH STATEMENT

26
F
1F(ITZH.NE.GQ0 }
—
1

1

@
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[GU T8 20

Y}
{60 1820
A7 3
R
M= =Py
CONT INGE

od
[1Tzn=nAX0($18.IC.1D.TE.IF.IC.IH) |

IF{18.EQ.1TZN)

ENTER AFTER TRUE
PATH STATEMENT

G0 10 200

\/
ENTER AFTER TRUE
T PATH STATEMENT

G0 10 261 ~>opl

¥,
ENTER RFTER TRUE
T PATH STATEMENT

€0 TO 202

\
ENTER AFTER TRUE
T PATH STATEMENT
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<. IFLIF.EQ.1TZH)

ENTER RFTER TRUE
PATH STATEMENT

704

IF(IG.EQ.LTZN)

ENTER AFTER TRUE
PRATH STATLMENT

IFOIH.EQ.ITIN)

—’;”f” ENTER RFTER TRUE

PRTH STATEMENT
cQ T0 208
@88
AST(3)=F1
TILI=1.
[6o 10 %67 »@
BS

G0 10 207

i
IO

!TILI:[U.
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¥,
G0 Y0 207
cz

RST{3)=F4

!T1L1=20.

251
(oo To 207 _>oig¥

E%ﬂ(IS !
04

AST131=fS

T1L1=60.

GO 18 207

C4

AST(3)=F6

GO 10 207
CsS
AST(3)=FT

TILI:EUD.I

CGE?]

HRITE( 6.73)

13 kv
[FoRMAT(22H TINE OUT OF SEQUANCE ) |

233



g
[HRITEL 6.7715AT,.CETR.5TATIOCL}  HORD(HZ)  AIND{KZ] . I0AYDIKZ] ]

77
[FORMATI(X.15.%.[2.X.P6.X.12,[2.X.13) ]

GO _T0 65

WRITE( ©.75)

s %
[FORMAT(2SH ORTA EXCEEDS TIME CHECK J |

KZ=K~1

5o 10 76 o122

[csEg

WRITE(LE.51)

kv
LFORYATI 404 EAST HEDIUM CHANNEL EXCEEDS 100 COUNTS Y |

RST(6)=
| RATE=D.
X

Fl
Dl@
T

53 v
[FORMAT( 404 _EAST COURSE CHANNEL EXCEEDS 109 COUNTS | |
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HRITE(11.85)

55 bv)
[ FORMAT( 414 NORTH MEDIUH CHANMEL EXCEEDS 100 COUNTS 17 |

AST{B)=F2
RRTE=C.

04
WRITE{l1l.BOS!

_805_ ¥
[FORMATI27H DATA WILL NOT LOBE RSSIGN ) )

KE=K-1 l

_[57]
]

[c EW_AMBIGUITY LBBE RSSIGN. |

03

207
SL=.015
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n

— +
FETIMIN+1 Y -TIN(N)-(5.aTILL))70.70.74 &

ss]”
3

CONTINUE

v
ENTER RAFTER TRUE
T PATH STATEMENT

\
ENTER RFTER TRUE
T PATH STATEMENT

236



[ cALL LSQQUA(TIN,ALPHALEKMO K . HID.S1A.5L . EWNA . EWNC . SM.ENR.ECA) |

L3
“
EWNA=ALFHR+ENHDIM1D}
EWNT=T[M(AID]-.15
S5A=51R
WRITE(11.643]
643
FORMAT(A3H ALPHA.EWK HID.PT. RATE S1GHA
BETA GAMMA )

[HRITE(11.152 IALPHA N[0, RATE.51R.ERNB,EHAC

152
[FORMATIX.F14.6.X,16.%.4(F14.6.%31 |

%)
{CALL LSQUUARLTEN.ALPYA,EUCO,K.11D.5IA.5L.ERCA.EHCC.SN.ENB,E0B )

i

EWCRA=ALPHA+EMCD(NID]
EWCT=TIHM(MID)+.05
58=51A

HRITE(1L.B44)

44 ¢
FORMAT(B3H ALPHA.EMC NIDPT. RBTE S1GHA
BETA GANMA ]

kv
WRITE(1L,L132 JALPHA.MID.ARATE .S5{A.EMCH.EWCC
RATE=[ (EWHBeANT /4. 1+{ ENCBRANT/3.511/2.

[FIABS(RATE].LE..05]

v
ENTER AFTER TRUE
T FATH STATEMENT

RATE=0.0

A7
[c EWf LDBE ASSICN.
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\/
ENTER RFTER TRUE
T PATH STATEMENT

IF(ABS({SAY.CT..1)

ENTER AFTER TRUE
PATH STRTEMENT

L
ENTER AFTER TRUE
T PATH STATEMEWT

[CALL LS0QUALTIH.ALPHR.EEWF (K . HID,.51A,5L EWFB.EWFEL.SH.ENG.EAT) |

ERFT=TIN(NID)
EWFA=ALPHA+EEWFINID]
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INO=S{A®1000-+.5

227
[€ALL ZERG13.INO.LEND) |

10RYOL L )=1DRYD(MID)
WRITE({11.642)

€47 U

FORMAT B3N BLPHA.EWF MI0.PT. RATE S1GHA
BETA GRHMA )

7
HRITE(11.152 )R PRA. NG, RATELSIALEUFB.EUFC
HWRITE(11,153EWNA.EHNT EHCAEWCT ,RATE

153
[ForRMATIB(Ft4.6.%)) |

e N5 BHBIGUITY LOSE RSSICN. ]

ENTER RFTER TRUE
PRTH STATEMENT

[CALL LOBASNITIN.K.NSCD,.RATE.LT0) |
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IFCITD.GE.100)

YV
ENTER AFTER TRUE
PATH STATENENT

G0 10 804

fcALL LSOOUALTIN,.ALPHA.NSNO, K. H10.51R.5L . 58NS . SNNC . SN, ENK.E00}

1*

SHNA=ALPHA+NSHO{HIO)
SNNT=T[M(AID)+.25
50=5(A

WRITE( 11,6461

646

FORMAT{ B3H ALPHA.NSH  HID.FT.  RATE SIGTfJ
BETA CAHMA )

[nRB;E(l1-15?3RLFHH-H10.RRFE.SlH.SNHB.SNHC]

[TALL L90AUALTIN,ALPHA.NSCD.K.N[0.51A,5L.SNCB,SNCC,SM.ENT.EDE) |

4

SNCO-ALPHA+NSCDINID]
SNCT=TIM(H1D+.43

SE=S1R
RATE={L{SNHBwANT /4. 1+ (SNCBxANT/3.531/2.)

ENTER RFTER TRUE
PRTH STATEMENT

FORMAT(93H ALPHA.NSC H1D.FT. RATE S1CnMA
BETA GAKNMA 1

[WRITECLL. [5Z IALPHA.MID.RATE.S[A.SNCB,SNCE |
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{c NSF LOBE ASSIGN. |

Y
ENTER AFTER TRUE
T PRTH STRTEMENT

IF(ABS(SE).GT..1)

ENTER AFTER TRUE
¥ PATH STATEMENT

£
GO TO0 %56 =TEl

SL=.01

[FO1ITO.GE-1Q0}

ENTER AFTER TRUE
PATA STATEMENT

GO TO 804

[[CRLL LSUQUA(TIM.ALPHA.ENSF.K.KID.51A.5L.5NFB .SNFC.SN.ENF.EQF) |

|

[sNFT=1In(RID) ;

[ SNFA=RLFHR+ENSF(MID) |
[

!
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23 :
SF=51A

2
[150=51A=1000.+.5 |

229 ¢
[CALL ZERO(3.150.INNA) |

A
[L=0
[K=0
{J=50.
o F
[FIABS(5C}.GT..05)
—— ENTER QFTER TRUE

T PATH STATEMENT

GO0 1O 231 )D@

ENTER AFTER TRUE
T PATH STATEMENT

#>ofE]

GO 10

[co To 23s >

E2

AST(B)=F2
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=50 ]

I3
3 hvd
IHRITE(13-64SI

645 ¢

FORMAT(BAN
BETA

A1LPHA .NSF Mi0.PT. RATE
GANNA ]

SIGHR!

IC LOBE ASS[CGNEOD DAYA AFTER THE FIT HRAS BEEN APFLIED seasmmxzzazmxr

HRITE(1E.641).

;gngglssg_ERH.LénEUnzuréﬂEgl Sg%sﬂszunggg , D-C  EWCORS  0-C
K=K
00 730 I=1.K - - - Dpg7
v

T=TIMC L -EWHT-.15
AM=EWHA+[ EWHB®T )+ EWMCuT =2 }
T=TIM({[3-EWCT+.05
AN=EWCA+ [ EWCBaT )+ EWCCaTen2 ]
T=TIM{ [ Y-EWFT
BO=EHFA+(EHFB®T )+ { EWFCuTmu2 }
T=TIH{ [ 1-SNHT+ .25
AP=SNHA+| SHHE=T )« (SNMCaTmu2}

T=lIM{ [ }-SNCT+.45
AQ=SNCR+[ SNCBwT J+{ SNCCuTNwaZ)
T=TIH{ [ }-SNFT
AR=SNFA+{ SNFEmT )+ ([ SNFCoTan?)
RO=EEWF( ] }-AD

AN=EWHOL I )~-AN

AN=EWCOIL }-AN

RR=ENSF({)~AR

AP=NSMO
AU=NSCD

v
(WRITEL1.7911TIM(I1).EEWFI Y] . RO EMMNI L} .AM.ERCOCT],AN ENSF(L1.AR.NS |

243



[nOc1Y.RP.NSCDIED.AQ

791 ¢
[ FORMATIX.F7.1.6¢

X.F1.3.X.F6.3)1 |

86 - - - o,
CONT[NUE
kvl
WRITE( 1,792 )ENA.SA,ECA.ENB,SB.E08 .ENG.5C,£0C
WRITE{ 11.783]
WRITE(11.794)
WRITE{11.732)ENX.50.E00.ENE . SE.EOE LENF . 5F LEQF

792 .y
[FORMAT(3{X.12.4%.FS.3.Bx.12)) |

783 %
FORAATL 67H [N EWM SIGHA o1 IN EWC SIGMA 0T 1M £MF
SIGHA 6y )
794 v
FORAATC 67H IN NSH S[CHP oT [N NSC SIcHMA 0T IN NSF
S1GHA o7 )
2
[t ROJUST TINE TO EWFLINE FITTED TINE |

2

XMFA=(KFRIL}/1000.1+EDIF
XRFB=(KFBILI/1000.1+¢[DIF
EWFA=EWFR+EWFBs{ —XHFA1+EHFCm(
EHFB=FWFB+2 ,aEHFCwl-XKFA1

{-XKFA jun2)

SNFA=SNFA+SNFEx{ ENFT-SNFT-XKHF
SNFE=SMFB+2 . aSNFCE(-XKFH]

EWMAZEWMA+EHMAm{ ENFT—EWMT 1 +EW
EMCA=EWCA+EWCBMIEWFT-ERCT ) +EW

B1+SNFCa{ (EWFT-SMFT-XKFBian2]

MCo( (EWFT-EWHT Jmn2 )
COx{ (EWFT-EWCT Jmn2 )

SNHA=SNMA+SNMB{ EWF T-SNH
SNCA=SNCA+SNCEx [EWFT-SNC

kvd
T)+SNHCRI [ENFT-SNNT Ixn2)

|

TI+SNCCmI (EWFT-SHCT 1meZ}

118

[EwfBB=£M

4
FA-CERFI |

[c

kv
PHASE ANCLE (FITTED] MINUS KSZ+KC-K5t }

|
b
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EWMBB=EHUNA-CEWN
EWCBB=EHCA-CERC
SNFEB=5SNFR-CNSF1
SN#BB25NMA-CNSH
SNCBB=5SNCA-CNSC

g

[c REMCVE LCAE INTEAGER |
LOLF=tWFBB
EWFBB=EWFB3-LODLF
LOTF=FWMBE
EWHBBzEHMBB-LDIF
LOIF=EWCEA
EWCAB-EWCEB-LOIF
LOIF=5NFBB
SNFBB=SNFBA-LOTF

(oir=amss

SNMBE=SNMBE-L.O%F
LDIF=SNCER
SNCBA=SNCBE-LOIF
AB-EWMBB-EWCEE
LOTF=RE
AB=A8-10TF

CALL NORMAL(AB)

kvl
BU=SNHBAG-SNCES
LOLF=BC
BC=BC-LOLF

[€hLL NﬂRHRL(BCll

AB4=AGES .
HC4=BCaB.
AB3-ABa7.
BCI=ACH7.
ERB4=AB4—EHNBS
LOIF=tAB4
EAB4=TAB4-LDIF

[CALL NORMALIERB4) |
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ESC4=BC4-5KMEH
LODIF-EBC4
EBC4=EBC4-LOI1F

[CALL NCRMALIEBCA) |

DE=AB4-EAB4
FG=BC4-EBC4
EAB3=AB3-CWCEB
LDIF=EAB3  m,
ERB3:=ERB3-LDIF

fcaLe NoRMALCEAB3Y |

F

EBC3=BC3I-SNCAB
LD1F=EBCI
EBCI=EBCI-LGIF

[cALL NORMAL{EBC3) |

Fl

DE3-ABI-ERB3I
FG3=BCI-EBC3
CORE=DE+DE3
CORN=FG+FG3
COREF=(ANT/7.5)aCORE
CORNF=(ANT/7 .53 )=CORN
FE=CORFF~-EWFBAE
LOLF=FE

FEzFE-LDIF

) 7
[CALL NORMALIFE] |

FN=CORNF - SNFEB
LO[F=FN
FN=FN-LDEF

[CALL NORAAL(FN) |

EW OBE=COREF-FE
SNLOBE=CORNF-FN
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[c AMABIGUITY ERRORS |

i
[EWHER=4 ./ANTZEWLOBE-DE |

v
[€ALL nerMALLEWNER) |

[EWEER=3.5/ANTwEWLOBE-DES

v
[cALL NORMALCEWCER) |

v
[ SNHMER=4./ANTaSNLOBE—FC |

[CALL NORHAL(SNMER] |

[SNCER=3.5/ANT«SNL 0BE-FG3 |

[CALL NDRMAL{SNCER} |

|l

ASB=ABw2
RDE=0E/4
RAOEL3=0E3/3.5
ACORE-CORE/T.&
ALWLOB=EWLCBE/ANT

ABC=BCx2
AFG=FG3/3.5

WRITE(11,1152)AB8.RDE3.ADE ,ACORE ,AEWLOB.ERFT

RFG3=FG3/3.5
AFC=FG/4
BCORN=CORN/T.S
ASNLOB=SNLOBE/ANT

WRITEIL§.1152)RC.AFG3.AFG.ACORN.ASNLOB.SNFT

1152

v
[FORMAT(B(X.F14.61) |

Lan
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[FIRANTD(H}-2)65C¢.651 651

fHRITE(11r54B]|

648__ v
[FoRNRT(12H POLOR PRSS ) |

{60 T0 652

g
[WRITEC11.548)

649 ¥
LFORNMAT(17H EQUATORIAL PRSS 1 |

hv]
IGO 70 6852 >

652__y
[188=2 |

[80=3
ACOS=EWLOBE/( (FRE
BCOS=SNLOBE/( (FRE

BiM)/136 . ImANT }
RiH]/136 . |mANT ]

L SET UP FOR INTERGER OUTPUT |

hvd
IACOS=ACOS=:000000+ .S
18C05=BCOS=1000000+.5

Avj
[CALL ZERGI(B.IRCO5.LLAS) |

[cALL FERA(8.1BC05.HCOS5) |

248



A¥J
SIGA=5108/4K
LOIF=5ICA
S1GA=31ICA-LOIF

226
[ YEWHER=EWMERNL00G+.5 |

260
[1EWCER=EMCER%1000+.5 |

26},
[ *SMNER=SHHER=1DQ0~.5 |

262 ¥
{ 1SMCER=SNCER¥ 0100+.5 |

\/
ENTER AFTER TRUE
PATH STATEMENT

¥,
ENTER AFTER TRUE
T PATH STATEMENT
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RAS5T{4)=5FA

22¢

AST(41=5LA

!
ENTER AFTER TRUE
T - PATH STATEMENT

IF(ABSIIGNCER).G6T.IA)

ENTER RFTER TRUE
PATH STATEMERT

8%154
(st

PEes

2633
[ITLOBE=EWLOBEN100G+.5 |

[FIABSLIEWMER ) .GT. 1)

Y,
ENTER AFTER TRUE
PATH STATEHENT

250



GO T4 221

¥
ENTER AFTER TRUE
T PATH STATEMENT

60 10240 ~>p{Z8]

<3

¥
ENTER RFTER TRUE
T PATH STATYEMENT

[co To 222

IF(ABSY{ ISNCERJ.CT.TJ)

Y,
ENTER RFTER TRUE
PATH STATERENT

GO Yo 222

[oa 10 z41

\/
AST{G J=F2
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- ™)
IR=lL +IK

ENTER RFTER TRUE
T PATH STATEHENT

60 10 265

iGB 10 264 >

<1

7] 7

AST(61=F3

264V
[ INLOBE=SNLOBE=1000+.5 |

1ERATEzERFAn]I 0000 . #T L]
INRATEZSNFEn10000 . =T1L 1
VEACC=FHFCu100000 . w( TI1L { xw2)
INACC=SNFCul 00000 . ®(TIL [ mu2?

TEQVER=1 [RAS( TERATE/100001 =3+ IABS( [EACC/1000)+64
INOVER={ [RBS{ INRATEA10000) w3+ [RABS{ INARCC/ 10001 +64
[ERATE=[ERATE-(1ERATE/10000)=10000
INRATE=INRATE-( INRATE/ 10000 1210000

L
L
1
1

v
1EACC=TEACC-{ TEACC/ 1000 Ya 1000
INACC= INACC-[ INACC/1000)n1000

269 v
[1sicR=S1CANIT0+.5 |

¥
IS1GAz [STGR/S.
IYR=638

116
[ IDAYDL1 1=IDAYOLII+1 |

252



[EWFT=EWF T-86400C. ]

115
{POUR=EWFT/3600. |

AMIN={ {EWFT-(HOUR®3500.11/60,)

SECN={ EWFT-( (HOUR®3500-l+(ANINsED.]])
BOUR=HOUR#100

BAUR=BOUR+AH [N

[chALlL IERO(S.BAUR.1OUR) |

¥
SEC=SEC

Nei 000

A

¥,
[caLy. ZEROt6.ASEC.ISEC) |

!

[GB T¢ 117 >

117
[CALL PYRD(IYR.10AYD(1}.YRAGAA |

I

[cALL ZEROL2,.CSTR.ASTA)

i

[CALL ZERO(7.YRHODA.RRHODA] | -

|

HOUR=HOUR= 10000
HOUR=AMIN» 1 00+HOUR+SECH

[CALL ZERG(T.HOUR.AGUR) |

|

[tALL ZERD(6.IFLORE, LALABE] |

R

2

A

3



fcaLL 7EROIS.1ERATE.LARATE]

|

[£aLL ZtRo{4.JEACE, ERRCC) |

_M

[CALL 7EROC3.IEWMER, IAKHER) |

I

(CALL FERG(3.IEHCER.IRWCER] |

|

[CALL ZERD(G.INLDOBE.(BLOBE] |

|

[CALL ZERG(S.INRATE.IBRRTEL |

{CALL FERO(4.INACC.[BACE

CALL ZERO(3.ISNMER.ISNHER |

[CALL ZERD(3.1SNCER.IBNCER) |

[€ALL ZERB(3.ISIGA.ICICA) |

1IF( [GRADE .EQ. 1)

ENTER AFTER TRUE
PATH STATEMENT

RST{6]=5FPA
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IF(P10.EQ.11.])

V
ENFER AFTER TRUE
PATH STAYEHENT

GO TG 251

IF(PID.EQ.12.)

V
ENTER AFTER TRUE
PATH STATEMENT

GO 10 252

IF(PID.EQ.13.}

ENTER ARFTER TRUE
PATH STRTERENT

GO0 TO 253

TFIPED.EQ. 14,

ENTER RFTER TRUE
PATH STATEMENT

IF(PI1D.EQ.i5.)

V
ENTER RFTER TRUE
PRATH STATEHENT

IF(PID.EQ.18.)

ENTER AFTER TRUE
PRTH STATEMENT

255



GO 1O 256

[F{PID.EQ.17.1

V
ENTER AFTER TRUE
PATH STATEWENT

:
ENTER AFTER TRUE
T PATH STATENENT

ENTER BFTER TRUE
T PATH STATEMENT

LFiFI0.EQ.G.)

ENTER RFTER TRUE
PATH STATEMENT

IF(PID.EQ.T-}

ENTER RAFTER TRUE
PATH STATENENT

IF(F1D.EQ.6.]

¥
ENTER AFTER TRUE
PATH STATEMENT



TF(FID.EQ.S.]

ENTER RFTER TRUE
PATH STATEHENT

Ge 10 274

IF(PID.EQ.4.)

v
ENTER RFTER TRUE
PATH STATEMENT

GO 1a 27s

[F{PID.EQ.3.)

ENTER AFTER TRUE
PRTH STRTENENT

GO TO 276

[FIPID.EQ.2.)

3
ENTER AFTER TRUE
PATH STATERENT

277

IF(PID.£Q.1.]

v
ENTER. RFTER TRUE
PRATH STATEHENT
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+ARHCDA.AOUR,SLE(4),
£ . IBRATE . TBACC, IBNHE
TENO(L}.1=2.3).INND,

Z18

¥

FORMATLX.L5.R1 2
1.3A1.3A1.X.2R

TH1.7R1.AL,
Al.2A1.3R1.

[

AL
-A1

gfl 1.4AL.3RL1.3A1.RL.B6AL,5RL.4R

TE{LS,Z16)SAT.ASTL1) .. IASTAL
OGE, [ARATE . EAACC . [AWNER . LAKW
BNCER.CICIGR{I).[=2.3}.A5T{
(431.A5T(S)

ihe
CER
31.

i
1.RRNODA,ROUR .SLE(4) .
BE.1BRATE . [BACC.IBNNE
(EENGCL) [=2,3).INND,

= A

L) .ARNODA.IOUR, [SEC.LCOS.A
L) .ARMCOA. [OUR . ISEC.NCOS.A

5T(2).180
ST(2).1B0

216

92 |
G ]

FORMAT( [

3. Al.7TAL.7RL AL .6A
381,301 .X.

A 2
2AL.P1.R1.AL.2RL.3R1.A1L

!
AL

lﬁ?q1.491.391.3ﬁl.Rl.BRl.SHl.de.

217

[FoRnAT(X.15.%x.A6.7A1.5A

1.6A1.28X.8A1,.3%.A1.11) |

Ege7

?
IHR[TE(][.??T]I




30

HRITE( ©.311

3 ¥,
[FORHRTI 170 CAL-LINE PARITY ) |

|HR1T£[11.33!

33 ¥
[ FORMAT(24M DATA PARITY.NO HSC.END 1 |

68 T0 10 >pHid

-~ by

ENTER AFTER TRUE
T PATH STRTEHENT

IF(ORTA(1}.EQ.1ANP)

ENTER AFTER TRUE
T POTH STATEHENT

G0 _10_ 83 o]
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[F{OATA(10}.EQ.5PX)

"
ENTER AFYER TRUE
PATH STATEMENT

Zhre

ENTER RFTER TRUE
PATH STATEMENT

(Go 1o &4

\J
ENTER AFTER TRUE
T PRTH STATEMENT

H1

B4
(WRITEY 6.6601(DRTATTIY.{=1.650 |

66
FORMAT(X.65A1)
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[HRITE( 6,67 IHORD{11.MIND
1

)
1 [}.SECOU]}.EEWFEL ) EMMDCI) LEWCOU T} .ENSF(]
JLNSHOU L1 NSCOCY ) LANTOY )

{
J«.IDAYD(1}.5TAGI

67
[FORMAT(X.12-12.12-X.(6(F10.6-X11-12 .X.13.K,12.%) |

277

FORMAT(IHL)

WRITE( 6.990)

93p ¢
[FoRrAT(164 JOB 1§ COMPLETE] |

END FILE 6
END FILE 11
END FILE LS

{STOP |

END
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SUBRCUTINE LSQQUAIT.ALPHAXY,ITH,.L,5IGNA.F.BETA.GAANAR,.SM. INN.IOT]
BINENSION B(3.41.A03.41.T632).XY132)

---------------- 00 1 I=l.3

AU1.41=0.0

J
RAPPA=XY(])-XY(L)
TAUSTOL)-T(L)
Rl1.,2)=AL1.21+TAY
A(1.31=R01.31+TAUNKZ
Rl1.41=R(1.4)+RAFPA
Pl2,3) = Z.31+TAUNKT
A(Z.4]1=A(2.4]+RAFFAMTAL
AlZ.31 =A13.3] +TAUwm4g

PN

[R13.41=R(3.41«RAPPARTALXSZ |

bo-- - %
[DELSQ-RAPPAWRZTDELSA |

mE
6
AiZ.2)=A11,3]

v
Al2,11=R12.4)
A13.11=A{3,4)
N=t
coeo K=t.3
N=N+1
DO1S J=N.4

15 _ ¥
[BIK.JI=RAIK.JI/AIK.K] |

264



E0Z0I=N,3

0020J=1.4

20
[BET.J)=R{I.J)-R{R. I=ACIK.J] ]

2 .
GAMMA=B{3.4]

BETA=B12.4)-GANAAXEIZ,3)
ALPNA B8(1.41-BETRAB(L.2)-CAMNARBI1.3)
SIGMA=({DELSO-ALPHARALL, 4)-BETAXAIZ. 1 1-CANMAXALI. L1)/RA(1,1))

1a
[EIEQQ:U.!

"

71

v
[SIGHA=SGRT(SIGMA)

+
[FISIGHA-F 159,59,35 T

é;]a

3
D361I=1.3

¢
Do61J=1.4

ALL.Ji=0.0

0ELSA=0.0

00651=t,170

RAPPA=XY{ 1 1-XY(L)

TAY= TIT1-TCL]

R=RAPPA-ALPHA-BETARTAU-GANMARTAU#®Z
- ]

b
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IF(R}Z2.3.3

-
\"'-.. L

[i}

— a0

— +
TFIR-5MuSIOMA}IZ.5¢.65

4::::=h,h

2 v
[Ati.1i=Rr1.10+t. |

. Y
Ril.21=Al{.2)+TAY
R{L,31=A{1.3)+TAUNSZ
A{l.4)=AL1.4)+RAPPR
A(Z.31 =R(2.3)¢TAURR]
A{Z.41=R[2,4)+RAPFARTAU
A[3.31 =AL3,3) sTRUxnd
R(3.4)=R(3,41+RAFPAATAL=NZ
GELSO=RAPPAWAZ+OEL 5D

CONT [NOE

EFLAt1.11-5159.66.66

—

—

1T0=A{ .11

T67=[Ta

RETURN
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Em
m

L

[ FORAAT 301 THIS MSG. HARS EXCESSIVE NGISE) |

1

[RETURN |

Lero ]
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HENSION RC31I.TEMI3LS

S?BRUUTINE LOBASN{TEM.1.A.RATE.L)
K=1-1

IF{RATE.GT.0.)

ENTER AFTER TRUE
PRTH STRTEMENT

Y
R{l1)=AC1)+l.

ENTER AFTER TRUE
T FETH STATEMENT

v,
ENTER AFTER TRUE
PRTH STATEMENT

268



6
—

IF(DELTR)4.5.3

P

269




[SUBROUTINE NORMAL(X) |

1FCX1113.114.118

i
113
— +
1FIRBS [Xi--S]lH-lH.!.lB,-
o

[60 10 114

(%]

~ +
IFLRES [X)-.5)114.114.117

14__
RETURN
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SUBRAUTLNE PYRDINYR.JDAY .NTHGOA]
DIMENSLON N(Z4)

. g -

DATA NL11.NCZ).NEFD.N4), NISI.NIBY,NLTY,NIB).N(DI N(I0).NIYI).NC12Z
V.NCL3Y.N{L4) NCES).NULB)  NCLTT NELB)NCLDI.NI20).N(21).N{22) . N(23
1.M124140.31.59.90.120.151.181.212.243.273.304,334.0.,31.60,91,121.
152.182.213.244.274.305.3357

~ /,)\ .

lrrnlz.igffff::>__w‘_ﬁﬁ
0
- - = =)
/

- F
IFCJOAY .LE.N(HYY

ENTER RAFTER TRUL
PATH STATEMENT

NORY= JORY-N(#)
NYMOOA=(NYRX100001+(Kx}00) +NOAY

RETURN



SUBROUTINE ZERG(N.[IN.RRER)

DIMENSION DIVi7}
INTEGER Q1LV

LOGICAL=]l FLUS.MINUS,ASK,ICI10).RREA(BD)

QATA PLUS.MINUS.ASK.IC(11.IC
1L.IC09),1C1101/240.260.25C.2

/

(21}
FO.

.|
IF

v
OATA OIVe1).0IV(2).D[V(3).0IV(4),DIV(S).0IV(E]).0[V(7)/10006000.1000
02.10000.1000.t00.10.1/

v
['aRER(1]=PLUS ]

A

- -~
IFILINDT.2.2

0

!
[AREA{ 1 )=MINUS |

[INCTABS(1IN)

i
(1TEMP=TIN/DOIVC T ]
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Y,
ENTER AFTER TRUE
T PRTH STATEMENT

¥
[G0 70 8

RREA(H 1=ASK

6o 70 5

&
[AREAIK )= ICCITEMP+1) |
K

5 A4
[TIN=VIN-(ITEMPRDIVIIJ)Y) |

[J=1J+1 |

[K:K+l I
2 - - -by,

CONTINUE

RETURN

]END}
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PROGRAM MOLIN

INTEGER [GRARE.LYEAR

INTEGER CSTA.BOUR.MIN.SEC.CANT.ASEC.BOATE . TIN.TIHC,.TIMA.T.TT
INTEGER HOUR.SAT.SALO.HR.MN.BEG,.END.HRR . HNN

REAL=B STATICO

S1ON STATIOCL
JL.EHFEQ[L2}.M
J.[STA(48).[R
8).C8(48).K5A

£OMNZ
—Zn

S).[SEC(G}.LCAS(8).MCOS(B)

Moo o
= P
[ o o o 3
rlbo

EQUIVALENCE (S5LQ.INO
LOGICALwL BLANK
LOGICAL=! SLZ.S5LQ

[LOGICAL=1 PRMGDA,IOUR.1S5£C.LLCOS.MCOS,CANT.FO.SPA

CATA FO.SPA.L1.LZ.13.L4.15.L8.L7/E07.740,ZC1404040.2C2404040,2ZC340
4040.,2C4404040.7C05404040,7C6404040,2C7404040/

v
OATA F1.F2.F3.F4,F5,F6.F7/2C1404040.7C2404040.2C3404040.2C4404040,
ZC5404040.2C6404040.2C74040407

40.7F2404040.2F3404040.7F4404040 ,7F5404040.7F6404040.2F7404040.7F
404040.7F3404040/

DRTA FB.SFX-HI.HZ.H3,H4.HS-HE.HT.HB.HS/ZF0404U4D.Z404D4D4U.2F14d;gw

v
(READL 5.7603IYEAR.IGRAUE |

760
[FORMATIX.[2.6%. 111 |

v
[WRITE( §.762}[YERAR.IGRANE |

762 ¥
[FormaT(x.12.6x.111 |
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kv
[C INPUT STATIGN CONSTANTS |

Y
READ( 5.80) STARATIO{J}.KSTAIJ}.KFA{J).RFBOJ) EWMIJ] L, CLEWME 41 .EWC(J)

JCLERCUJ] WEWFEQ(J ) JEWFPOLJI.NSMIJ ], CLNSMOJ! JNECI U} .CLNSC(J] . NSFERC
J).NSFPR(J)

88

FORMAYT(AB.X,12,14,14,3X,F4.3,F3.3,.F4.3,F3.3.X.F4.3,F4.3.3%X,F4.3.,F3
«3.74.3.F3.3.X,F4.3.F4.3.5X.18)

A¥)
|HRITE[B.SBD]STHT[G[J].KSTH[J].HFR[JI‘HFB[J].EHHIJE.ELEHH[J].EHC[J]]

v
[.CLEHC l.EHFEQ(J].EHFPG[JJ.NSH(J!.CLNSH[J!.NSCKJ).CLNSC[J].NSFED[_

1d
J1L.NSFPOCY)

580
FORMAT{X.AG.X.12.13.13,3X,F4.3.F4.3.F4.3.F4.3.X.F4.3,74.3,3X.F4.3.
F4.3.F4-3.F4.3.%.F4.3,f4.3.2%.16)

00 36 H=1.4

v .
[c INPUT STAT1ON COEFF. |

AY}
READ( 5.Bl1 IANTLJL).ISTACJL},€OCJL)LCLLJL).C2i4L1.C30JL).040JL)

81
{FORMATI4X.A1.X,[Z.5(X.E1Z.8)) ]
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[HR[TE[E-BIL][RNT[JL].ISTH[JL).CU{JLJ.CL(JL).CZ(JL]-CS[JL!.C4{JL!}

811
[FORMAT(4X.AL.X.[2,5(X.E15.8]1) |

7}
[READ(S.581) C5tJL),CBIJLY.CTIL).CBIJL] |

681 ¥
[FORMAT(OX.4(X,E15.81] |

561
[FORMAT(8X,.4(X.E£12.6)]

v
(WRITEIG.68L)CSLIL),CEIJL].CT(IL).CBIJILY |

JM=JH+4

v
[WRITE(B.SDOFEKSTACLIY ). IT=1.411

500 v
[FORMAT(X.11(X,12)] ]

<00 37 JE1.50 > - - - D5

: v
[c” [NPUT SATELLITE CONSTANTS

g
RERDI 5.82) KSRID(J).FREO(J) ]
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i¥
[FORMAT{15.19X.F8.3) |

WRITE( 6.5B82]KSALOLJ].FRED{J] |

582
(FORMAT(X.15.189X.FB.3) |

+
IFEXSALO(J)137.38.37

0

4 - - -,

KSATCT=d-1

W

3
i[EBVER 0

[INOVER=0]

\/

READ( 2.499,FND=219,.ERR=399)SAT.AST(1]1.CSTA.CANT.B0ATE .HOUR,MIN.SE
C.SL7(4).EWLOBE ,EWRATE .EHNACC . EWMER (EHCER.SLAC4) ,SNLOBE .SNRATE .SNAC
C.SNMER.SNCER.SIGA.AST{4).[FIT.AST(7}.IENO.INND.AST(5}.RST({6]

489

FO
.F

RMAT(IS.AL.12.AL.X%.16.X.12.12.12.A1
5.4.F4.3.A3,RA3.%.[2.A1.AL.ALl.2A0L.X.

Fg.4.F4-3.ﬂ3.H3.Hl.FS-3
]

g
EWRCC=EWACL/100.
SHACC=SNACC/104.

[F{ASTE{7).NE.SPX1}

ENTER AFTER TRUE
PATH STATEMENT

277




389

V
ENTER AFTER TRUE
T PATH STATEMENT

IF{CANT .EQ.PO)

v
ENTER AFTER TRUE
PATH STATEMENT

¥
[co To 488

[60 10 488

YV
ENTER AFTER TRUE
PRTH STATERENT



Y5

ENTER AFTER TRUE
PATH STATEMENT

[FIRST(4).EQ.F2)

Y
ENTER AFTER TRUE
PRTH STRATEMENT

ENTER AFTER TRUE
PATH STATEMENT

Y/
ENTER AFTER TRUE
PATH STATEMENT

ENTER AFTER TRUE
PATH STATEMENT
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IF(AST(4) .EQ.FE)

V
ENTER AFTER TRUE
FRTH STRTEMENT

IF(AST{4).EQ.FT]

ENTER AFTER TRUE
PRTH STRTEMENT

280



A=EWLOBE

G=SNLOBE
[GO=IFIT

330

ENTER AFTER TRUE
PATH STATEMENT

IF{[GD.EQ.H2}

\
ENTER AFTER TRUE
PATH STATEMENT

V
ENTER AFTER TRUE
T PATH STATEMENT
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“312

G810

[FUIGO.EQ.M4)

v
ENTER AFTER TRUE
PATH STATEMENT

GO 13 3L3™

[F{IGO.EQ.HD)

V.
ENTER AFTER TRUE
PATH STATEMENT

1F(1G3.EQ.ME}

\/
ENTER RFTER TRUE
PATH STATEMENT

IFIIGO.EQ.M7]

Y,
ENTER AFTER TRUE
PATH STATEMENT

G0 10 216

IF(1GG.EQ.M8)

\
ENTER AFTER TRUE
PATH STATEMENT

317
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IF(ICA.EQ.M9})

ENTER AFTER TRUE
PATH STATEMENT

{FLICO.EQ.LL)

ENTER AFTER TRUE
FATH STRTEZHENT

[FCIGO.EQ.LT)

ENTER RFTER TRUE
PATH STATEMENT

GG 1 322

,-/\\»\ F

IFIIGO.EQ.L3)

V
ENTER RFTER TRUE
PATH STATEMENT

IF(IGO.EQ.L4}

ENTER RFTER TRUE
PATH STATEHENT

—”\\\- ;
IFOIGE.EQ.LS)

ENTER AFTER TRUE
FATH STATEMENT
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¥

Go 10 395 -g"

IF(IGG.EQ.LB)
ENTER AFTER TRUE
PATH STATEMENT

GO 10 326

FFOLGO0.EQ.LT)

Vv
ENTER AFTER TRUE
PATH STRATEMENT

KT=10.

GO T0 408
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[19]
GO T 408 SVl
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IFISLZ141.EQ.5FA)
v

ENTER AFTER TRUE

PATH STATEMENT

fGo 16 25

[EQVER=LEGVER-64
[ER=1EOVER/3

EWR=IER
EWRATE=EWRATE+SIGNI EWR LEWRATE)

EWMA=( IEOVER-IER=31/100.
EWBCC=EWACC+SIGN{ EWAEWACC)

ENTER AFTER TRUE
PATH STATEMENT

INOVER=INOVER-G4
INR=[NOVER /3

SNRE=INR
SNRATE=SNRATE«S[GN{SNR .SNRATE)
SNA={ INOVER- [NEw3)/100.
SNACC=SNACC+S [GN{SNA.SNACL)

27 /
{1YR=BCATE/10000 |

IOATE=BORTE

¥
[CALL DCOUNTI(BORTE)

1
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)

HRITE(G.498)5AT . AST( 1) .CSTA,CANT .BOATE .HOUR.HIN.SEC.SLZ(4) . EWLOBE.
EERE;EEEHH?EEEHHER LEHCER.SLQOC4) .SNLOBE .SNRATE.SNACC .SNMER . SNCER \ ST
. 1.

498
FORMATIX.15.AL.-12.AL. X, [6.X.12.12.,[2.AL.F6.3.X,F5.4.%X.F4.3.X.R3.R3
JRL.FE6.3.X.F5.4.X.F4.3,X.A3.A3.X.12.81.A1)

AR=R- {EKRBTERKT 1+ (EWACCH(KTwx2)]
BB=8-{SNRATERKT }+( SNACCH{KTwxZ 1]
AC=R+ [ EWRATE®KT 1+ EWACCR(KTmx2 11
AC=Be+ (SNRATEaKT |+ ( SNACCH(KTwx2]}
< D@ 2! In=1.40 > - - - D21
vV
ENTER AFTER TRUZ
T FATH STATEMENT
20 - - - D

ENTER RFTER TRUE
T PATH STATENMENT

[Ga_ 1625

IM=TH+E

Gi

S
P1=6.28316853 1
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RO=EKLOBE
B0=5SNLOBE
CC=AQ/({FREA(M]/136.)=ANT ]
DO=BO/({FREQIM]/136.)=ANT]

\/
ENTER AFTER TRUE
PATH STATEMENT

W/
ENTER AFTER TRUE
PATH STRTEMENT

IF{ABS{0OD) .CT..64279}

ENTER AFTER TRUE
PATH STATEMENT

]EE:BG;IB
[23 ]
G0 T8 41 G ]
@DS
40
EE=AD»%3

I[F(ABSE{CC).CYT..64279)

V
ENTER RFTER TRUE
PATH STATEMENT
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.08716)

ENTER ARFTER TRUE

IF{ABS( DO} .GT.

T PATH STATEMENT
v
oo 10 52
E%H D6
41 v
A=(COC(IM)+CLL [MI®A0I+(C2( [MI®BO}+(CACIM)nAOEBO )+ [C4( LN }mAGER2 )+ {C5
(LM)wB0uw2]+{CECINIEE)+(CTC(IM)aSINIAORP1) )+ CEUIN)wCIS(AGRP]}

A"}
[co 10 53

t%%ﬂ 72157 CI?
52

A=[CO[IMI+CL{[M)I®PA 1+ (C2{ [MIeBO}+(CICIM)=PO=BO I+ (CTC TN} eSIN{AG=P[]
}+(CE(IMI=COS(A0=PL ]

I

53
A0=RA

80=8R
CC=RO/{ (FREQI
O0=B0/{ (FREQ(

=z K&

ENTER RFTER FRUEL
POTH STATEMENT

IF(ABS{CC) .GT..08716!}

ENTER AFTER TRUE
PATH STATEMENT
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—_—

o
IF(ABSIDO).CT..64279)

v
ENTER AFTER TRUE
PATH STATEMENT

.-"’/
IFIABS(CCY.CT..64279)

v
ENTER RAFTER TRUE
PATH STATEHENT

_P/"\‘\

~_F
1F(AES(00) .GT..087163 =
ENTER AFTER TRUE
T PATH STATEMENT
v
[co 10 54
{%%] 09
43y
B=(COLIMI+CLIIN)®AO)+(CZ( IM]mBOJ+(C3( IM)mAGRBOI+(C4( [N)xA0=xZ)+(C5
(IM}SBOWE2 )+ {CEf [MIWEET+(CT7C IM)RSIN(AD*PI )+ (CB(IH)I=COS5(AONP1) )
v
[co 10 55
%Eﬁdiljz
54
B=(COCIMI+CICIMI®AD ) +(CZ( [H1%BO)+(C3( IM)ImATRBO I+ (CT( [NI®SIN(ATHP L]
1+(CBL IH1=COS(AQ=P1})
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80=8C
CC=A0/{ (FREQY(
DO=BO/{ (FREGQ{

xx

Y,
ENTER AFTER TRUE
T PATH STATEMENT

IF(RBS(CC}).GT..08716)

ENTER AFTER TRUE
PATH STATEMENT

GO 10 56

IF{ABS(O0).GT..64273)

ENTER AFTER TRUE
PRATH STATEMENT

GO TO 5%
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IFCRBS(CC).CT.

[Go 16 56

=k

.64279)

—‘/ -
IF(RBS(DD}.GT..08716)

]

Y
ENTER AFTER TRUEL
PATH STATEHENT

ENTER AFTER TRUE
PATH STATEMENT

5
C=(COCIMI+C1{IM)=AGI+(C2Z «[CICIMI=R02BO)+{C4( 11 ImAD2n2 )+ L5
(1) )wBOenZ )+ (CE(INIxEE )+ SIN(AOwPI) )+ (CBUIH)»COS(AO=FLE))
GO T8
%54
C=(COCIM)+ Cl[1Hllﬁ0]+(C2[[H]lBU)+[C3(1H]¥HﬁlBﬂ)+[C7[Iﬂ]lSIN(ﬂﬂiF[l
)J+(CB(IMIeCOS(ABRFI])

c7

57
RO=EWLDBE

hvj

80=SNLOBE

1M=18+1

CC=RO/{(FREQ[N]1/136.)mANT]
D0=BO/{ (FREQIH1/136.

IMANT )

@NT.EO.PG) =

T

293

ENTER RFTER TRUE
PATH STATEMENT




IF(ABS(CC!}.GT..08716)

v
ENTER AFTER TRUE
PRATH STATEMENT

ENTER AFTER TRUE
PRATH STATEHENT

FF=AQmuu3

[F{RBS(CC).CT..64279)

Y5
ENTER AFTER TRUE
PATH STATEMENT

IF(ABS(0D).GT..0B8716)

,,ﬂf—"”ﬂfﬂfﬂéursa AFTER TRUE

T PATH STATEMENT

G0 TOo 58

e

47 k74

InA0am2 ) +(C5

D=(COCIM)+CL{IM)mAQI+(C2(IM}aBO)+(C3{ IN)mACaB0)+(C4[ M
(1M )mBOwn2 ) +(CHELIN)mFF I+ (CT(IMInSIN(BOaPI))+(CBIMInCOS{BORF[])

L
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[G8 1058

E6
58
O=(CO{IM)+CL1(TH)mADI+(C2CIMIXBOY+(C3(IN)mANRBG]+(CTI[M)nSIN(BOxP])
J+(CBCIN)=COS{BO=PI)]

IF(CANT.EQ.FO)

ENTER AFTER TRUE
PATH STATEMENT

[60 10 48

IF(ABS(CC}.GT..087186)

V
ENTER AFTER TRUE
PATH STATEHENT

¢/
ENTER RFTER TRUE
T PATH STATEMENT

IFF:BUIE3 i

B0 T0 49 o4
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IF(ABS{CC).GT..64279)

¥
ENTER AFTER TRUE
PATH STATEMENT

GG 10 60

IF(ABS(0D).GT..08716}

v
ENTER ARFTER TRUE
PATH STATEHENT

E%?} E7
49
]

I1H1+C1(IMIMAD)+(CZ(INIuBO)+(C3{ IN)=A0wBGI+IC4( [H)wAGNRZ }+ (L5
OuxZ)+(COOIMIuFF)+(C7IINInSIN(BOwPI) )+ (CHIEHIaCAS(BOFI])

{GD 16 61 =

I;%ngsT

E={CO{[M)+C1(1M)=A0+(C2{1M}=B0)+(C3¢{ [MI=RO=BA I+(C7{ [MIRSIN{BORPI}
J+(CB(IMInCOS(BOPIL)

61
Af=AC
hv)
BO=BC
CC=A0/((FREQIM)/136.)mANT)
DO0=B0/((FREQ(M)/136.)uANT)

IF(CANT .EQ.PO}

v
ENTER AFTER TRUE
PATH STATENENT
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[Go T8 s0

IF{ABS{CC) .GT..08716)

vV
ENTER AFTER TRUE
PATH STATENENT

ENTER AFTER TRUE
PATH STATEMENT

ENTER HFTER TRUE
T PATH STATEHENT

[Go 70 862

IF{ABS(00).GT..08718)

Vv
ENTER AFTER TRUE
PRATH STATEMENT

[Go T0 62
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E?g £ !
51

F=(COCIHI+C1OIN)mAO )+ (C2( {M)=BOI+(CICIN)%A0RBOI+(C4( [M}IwA0w2)+((5
(IM)wBOnx2 )+ {COLINIwFFI+(C7(IM)wSIN(BAnPI} )« (CBIININCOS(BORP]))

[6o0 10 63

LIy

AC=C

B=0

BE=E

BC=F

TIM=( (HOUR=3GQQ ) +({ 60uMIN) ] +SEC
TINC=TIM+TY

TIMA=TIN-TT

IF(TINA126.29.29

{x

28 ¥
[TInA=86400+T1HA |

v
[epATE=BDATE-1 |

T

29
1R0=2

180=3

I HMRAX UM OBSERVATIONS |

486 ¢
[ ACOS=RA/( (FREG(HI/136.1aANT) |

v
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J,

BCOS=B8/((FREQIA]/136.)%ANT]
1AC0S=ACES=1000000+.5
1BCOS=8C0S%x1000000+.5

[cALL 7ERO(8.IACOS.LCOS) |

[cALL ZEra(®,IBCOS.NCOS) |

IF(TIMA-86400)303.303.304

304 lﬁ

[BORTE=BDATE+L ]

hed
[TinA=TInA-86400 |

2™

303 ¥
[HOUR=T1nA/3600. |

v

MIN={ (T IMA-(HOUR%3GO0.))
SEC=[TIMA-( (HOUR=3600.)+
BOUR=HOUR=*100 .
BOUR=BOUR+MIN
ASEC=SEC=1000.

/60.1
(HIN®EO.)])

k74
[CALL ZERO(5.EBYR.IGUR) |

v
| CALL ZERO(E.ASEC.ISEC) |
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[CALL PYRD(IYR.BOATE,YRMODA)

[CALL ZERG(7.YRMOOA.ARMODA) |

WRITEL 6.217)SAY.STATIO(L) .ARMADA . [QUR, [SEC.LCOS.CANT . LAD
WRITE( 6,217)SAT.S5TATIG(L} .ARMODA.IOUR.ISEC.MCOS.CANT . 180
MRITE(15.218)5AT.STATIO(L) .ARMODA.LOURLISEC.LCOS.CANT . 1RD
WRITE(15.216}5AT.STATIO(L ) .ARMOOA.IOUR, [SEC.MCOS .CANT . 1BG

484
[ACOS=A/({FREQIMI/L36 . 1=ANT) |

8C0S=6/( (FREG(M)/136.)xANT)
[ACOS=ACCOS=1000000+.5
IBC0S=BCOSx 1000000+.5

2
[CALL ZERG{®.IACOS.LCAS) ]

|

Avi
[cALL 7ERO(8.IBCOS.MCOS]) |

1

BOATE=IOATE

v
[CALL DCOUNTIBOATE) |

l

HBUR=TIM/3600-

MIN=({T1M -{HOURw»3E600.))/60.)
SEC=(TIH -( (HOUR3E00.)+(MIN&ED .11}
BOUR=HOUR=100.

BOUR=BOUR+HIN

ASEC=SEC=1000.

[CRLL ZERO{5.BOUR.IOUR) |
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(CALL ZERG(G.ASEC.1SEC) |

[CALL PYROL{IYR.BOATE.YRNGDRA]

[CaLL ZERB(7.YRNGOR.ARMGCA) |

WRITE( 6.217)5AT.STATIOIL )}, ARNODA.IOUR.ISEC.LCOS.CANT.
WRITE( 6.217)SAT.STATIA(L]).ARMNADA.10UR.ISEC.MCES.CANT.
WRITE(15.218)SAT.STATIO(L),ARMODA . IOUR, ISEC.LCOS5.CANT.
WRITE(15.218)SAT.STRATIDIL),ARMOGA . IQUR.[SEC.HCOS .CANT .
ACOS=zAC/({FREAIM)/L1I6. InANT)

BCOS=BC/([FREQ(M)/136.InANT)
1RCO3=ACOS=1000000+ .5
[BCOS=8COS=1000000+.5

MmO

[CRLL ZFERG(B,IACBS.LCAS) |

1l

[chLL ZERG[B.IBEOS HCOS) |

BOATE=IBATE

[CALL DCOUNT(BORTEJ |

+

< "IF(T1HC-86400)305.305,308

0
306 LG

[ BDRTE=BDATE+] |
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LTIHC=TINC-86400 |

305
[[HOUR=TIMC/3600. |

TINC-({HOURWIED0. ) /60.)
5l HIN

~((HOUR®3G00.)4+( x60.)1)

Ly =

Ava

BOUR=HGUR®1Q0 .
BOUR=BOUR+H [N
ASEC=SEC=10Q0.

\;
{CALL ZEROG(5.BOUR, I0UR) |

|

¥
[CALL ZERG(G.ASEC.ISEC) |

[CALL PYROTLYR.BOATE.YRMGOA) |

[CALL ZERO(7.YRHGDA.PRNGDA)

WRITE( 6.217)5AT,.STATIO(L) .ARMODA.IOUR.1SEC.LCGS.CANT. 1RO
WRITE( ©.,217)SAT,.STATIO(L).ARMOOA.IOUR.ISEC.HCOS.CANT .80
HRETE(1G,2185RT,GTATIGLL) ,ARMODA . 10UR . 1SEC . LCBS.CANT . 1RO
?EéTgf15-218]SRT.STRTIOfL].RRHODR.IGUR.!SEC.HCOS.CHNT.IBO

V
ENTER AFTER TRUE
T PRTH STATEMENT
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ZOBE=EWLOBE
RATE=EWRATE
ZLOB=5NLOBE
ZRAT=5NRRARTE

[60 T8 354

E%H F2
353
[Z0BE=SNLGBE |

RATE=SNRATE
ZLOB=EWLOBE
ZRAT=EHRATE

<%

354 v_ _
ZB=(1-Z0BE)}/RATE )T

k)

[=>]

B=2

IMA=TIM+IB

A=(ZRATWEB) /T

ZA=ZA+ZL0B
ACOS=2ZA/((FREQ(M)/136. 1mANT)
[ACOS=ACOS» 1000000+ .5

=

[CALL ZERG(8.IACOS.LCOS) |

BOARTE=IDATE

[caLL DCUUNT(BDHTE]

——

= [F!TIHH 36400]353 350.351

a

1
BUATE=BOATE+1

303



[TIMA=TI[MA-86400 |
{

350

0 __% __ .
HOUR=TIMA/3600

]
MIN=((TIMA-(HOUR=3600.))/60.)
SEC=(TIMA-{ (HOUR®3600.)+{H[NxE0)]}
BO0UR=HOURw 00 .

BOUR=BOUR+MIN
ASEC=SEC=1000.

[CPALL TERO(S.-BGUR.IOUR) |

|

[CALL ZERO(G.ASEL,ISEC)

[l

[CALL PYRU(IYR.BOATE.YRMOOA) |

I

[cALt ZERO(7.YRHMODA.ARMODA) |

I

[WRITE( 6.352) |

Ky

352 —
[FORMAT(45H PASS CROSSOVER TIME AND ZENITH ANGLE IN DIR.COS ) |

e

[WRITE( 6.2171SAT.STATIO(L) -ARMOOA. IQUR. ISEC.L.COS.CANT . FAD |

217w
[FORMRT(X.15.X.A6.7A1.5A1.6A1.28X,.6A1 .3X,AL.11) |

218w
[FORMAT(X.15.X.A6. 7R .5A1.6A1,2BX.BRL.3X.At.11) |

399

304



219
08 340 1=-1.80 > - - - D 43

BLANK( I }=SFPA

42 - - - P340
v
WRITE({15.2201(BLANKL T }.1=1,80)
WRITE{§5.220 )} (BLANK(1}.1=1.80)

ENO FILE 1§
REMIND 135

END
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[E?BRDUTINE PYRDINTR , JORY .NTRODA

NENSION NI24)

F
[F{JOAY.LE.N(H)}

ENTER AFTER TRUE
PATH STATENENT

GATA MC11.N(Z)},N(3).N(4],N(5I.N(B),N(TI.M(BE.N(QI.N(1O1.N(11}.N(12
PLNU13E.NCLAT.NCLSILNCIB)LNELT )L NCIBYLNC18)  NE2O ) NEZT ). NC22) .N(23
1,N{?4}/0.31.59.90.120,15t-161,212.243.273.304.334.0.31.60.91.121.
152.182.213.244.274.305.335/
J=0
A=NYR/4
L=R
H=A-L
.
+
IF(AIZ. 1.2
-

NORY=JORY-N(H]
K=K-1

NYMBOA=(NYRx LODQD 1+ (Ku 100 ) +NDAY

RETURN

END
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[SUBROUTINE DCOUNTLIDATE) |

0o

DIMENSION 1A(12)
C

¥ -
LIREI)LIRCAD L IACS) W IREL . TACTI.IA{BY.1IAR(9].,
(12)
151

J181.212.243.273,304.334/

JSUM=0
1YR=1ORTE/10000Q
IMO=( {DRATE-( [YRw1 0000} }/100

10A=10RTE-( 1YRw10000)-¢ IN0w100)
JOUH=JSUH+IR(TMOI+T0A

15UM=0
1£0=0
J=1
IROA=365
1
— \F
IFL1C0.EQ.0)
e V
ENTER AFTER TRUE
¥ PATH STATEMENT
15UN=13UM+ROA
J=Jd+

IF{J.EQ.4}

ENTER AFTER TRUE
PATH STATEMENT
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Ga 10 2

[F(J.LE.4)

ENTER AFTER TRUE
T FRATH STATEHENT

J=1
IRDA=364

2 v,

IROR=IRDA+1

¥,
1Cg=1C0-1

FYR=IYR
SYR=IYR/4

IF{FYR/4.0.NE.SYR)

¥,
ENTER ARFTER TRUE
PATH STATEMENT

¥
[GoO 10 5
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[FOING.LT.3]

ENTER AFTER TRUE
T PATH STATEMENT

G0 16 5

LYR=LYR+1

IIURTE;]SUH+JSUH+LYR

RETURN

6
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SUBROUTINE ZERQ(N,IIN.RRER]

OIHENSION DIVIT7)

INTEGER 01V

LOGICAL=®1 PLUS.MINUS,ASK,ICE10).AREA(BD?

ATA
Ic

PLUS.MINUS .ASK.IC(1),LC(2),ICE3),IC(4).1CI3]).IC{B}.[CI17).[C(8
. 91.1CI

1
( 101/240.260,Z5C.ZF0.¥F) .2F2.2F3.ZF4.2F5.2F6.ZF7.2FB.ZF9

R o Y

DATA OIVIl!.UIV(Z]-D!Vi3].UIV[4]-DIV[51.ﬁIV(GJ.ﬂIVI?)/lUUUDBD.lOUU
00.10000.,:000.:00.10.1/

ARER( 11=PLUS

— ~F
IF(IINDL.2.2

0

L
[ARERL1]=MINUS |

[TIN=IABSC(IIN] |

[1TEMP=LIN/DIV(IJ] |
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IFCITEMP.LE.S.)

ENTER AFTER TRUE
FATH STATEMENT

AREA{XK )=ASK

(60 105

6
[AREA(KI=ICCITEAP+1] |
I3

5%
[FIN=TIN-CITERP=DIV(IJTY |

1d=1J+1

V
CONTINUE

J
RETURN

END

* U.S, GOVERNMENT PRINTING OFFICE:

311

1972—735-967/595





